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A JORRNEY TO THE. NEW ELDORADO, 
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1L—IN BY THE WHITE PASS AND OUT BY THE CHILKOOT. 


ARDLY two years ago the names Dawsou and Klondike were 
entirely unknown to the outside world, and geographers were 
as ignorant of their existence as was at that time the less learned laity. 
To-day it may be questioned if any two localities of foreign and un- 
eivilized lands are as well known, by name at least, as these that mark 
the approach to the arctic realm in the northwest of the American con- 
tinent. One of those periodic movements in the history of peoples 
which mark epochs in the progress of the world, and have their source 
in a sudden or unlooked-for discovery, directed attention to this new 
quarter of the globe, and to it stream aud will continue to stream thou- 
sands of the world’s inhabitants. Probably not less than from thirty- 
five thousand to forty thousand people, possibly even considerably 
more, have in the short period following the discovery of gold in 
the Klondike region already passed to or bevond the portals of what 
has not inaptly been designated the New Eldorado. To some of these 
a fortune has been born; to many more a hope las been shattered in 
disappointment; and to still more the arbiter of fate, whether for good 
or for bad, has for a while withheld the issue. 
In its sumplest geographical setting Dawson, this Mecea of the 
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north, ts a settlement of the Northwest Territory of Canada, situated 
ata potut thirteen Iiuidred miles as the crow tlies northwest of Seattle. 
Tt is close to, if wet quite on, the Avetie Civele, and it Hes the better 
part of three linmdred miles nearer to the pole than does St. Peters- 
burg in Russia. By its side one of the mighty rivers of the globe 
hurries its course to the ocean, but not too swiftly to pemnit of sixteen 
hundred anles of its lower waters being navigated by craft of the size 
of nearly the largest of the Mississippi steamers, and five hundred 
nnles above by craft of about half this size. In its own particular 
world, the longest day of the year drawls itself out to twenty-two 
hours of suntight, while the shortest coutracts to the same length of 
sun absence, 

Duriug the wanner days of sunaner the heat feels almost tropical; 
the winter cold is, on the other hand, of almost the extreme Siberian 
rigor. Yet a beautiful vegetation smiles not only over the valleys, 
Int on the Inditops, the birds gambol im the thickets, and the tiny 
mosquito, cither here or near by, prpes out its daily sustenance to the 
wrath of man. The hungry forest stretches out its enarled and 
ragged arms for still another hundred or even three hundred miles 
farther to the north. 

Up to within a few years the white man was a stranger in the 
land, and the Indian roamed the woods and pastures as still do the 
moose and cambou. “To-day this has largely changed. ‘The banks 
of the once sileut river now give out the him of the sawmill, the chek 
of the hannner, and the blast of the thue-whistle, commanding either 
to rest or to work. A busy front of Iimanity has settled where 
formerly the grizzly bear lapped the stranded salmon from the shore, 


and where at a still earher period—althongh perhaps not easily asso- 
dated with the history of man—the mammoth, the musk ox, and the 
bison were masters of the land. The red man is stil) there in huger- 
Ing numbers, but his spirit is no longer that which dominates, and his 
courage not that of the muitutored savage. 

The modern history of Dawson begins with about the middle of 
1896, shortly after the * publie * discovery of gold in the IWlondike 
tract. Three or four mouths previous there was hardly a habitation, 
whether teut or of Joes, to deface the landscape, and the voice of 
aniniite Nature was hushed only in the sound of many waters. At 
the close of the past year, as nearly as estimate can make it, there were 
probably not Jess than from fourteen thousand to fifteen thousand 
men, Women, and elildven, settled on the stip of land that borders 
the Yukon, both us lowland and dughland. for abont two nules of its 
course near the continence of the Klondike. © Many of these lave lo- 
eated fora permanence, others ony to @ive way to siecessors more 
fortunate than themselves.  Seme of the richest claims of the Bo- 
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nauza, now a famed gold creck of the world, are located hardly twelve 
niles distant, and the wealth of the Eldorado is discharged within a 
radius of less than twenty aniles. Over the momntains that closely 
Innit the head springs of Bonanza and Eldorado, Hunker, Dominion, 
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and Sulphur Creeks thread their own valleys of gold in deep hollows 
of heantitul woodland—faseinating even to-day, but already badly 
scarred by the work that man has so assidnously pressed in the region. 
This ts the Klondike, a tind fill of promise and ef equal disappotnt- 
ment, bronght to pubhie notiee in the early part of 1s97, when 
intelligence was received by the outside world regarding the first 
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important gold location on Bonanza Creek in August of the year 
previous. 

On the 24th of Jndy of the past vear L found myself on the prin- 
cipal thoroughfare of Skaguay, the ubiquitous Broadway, contem- 
plating a journey to the new north. The route of travel had been 
determined for me qm part by the non-arrival at Seattle of the ex- 
peeted steamers from the mouth of the Yukon River, and by that 
woeful lack of knowledge regarding “conditions” which so fre- 
quently distinguishes steamship companies. [Tt was to be, therefore, 
the overland route, and from Skaguay it was merely the alternative 
between the White Pass and the Chilkoot Pass or Dyea trails. The 
two start from points barely four miles apart, cross their summits at 
very nearly the same distanee from one another, and virtually ter- 
minate at the same body of inland water, Lake Lindeman, the navi- 
gable head of the great Yukon River. A more than generous supply 
of summer heat gave little warning of that bleak and severe interior 
with which the world had been made so well familiar during the 
last twelvemonth, and from which we were barely six liundred miles 
distant; nor did the character of the surroundings betray much of an 
approach to the Arctic Cirele. Mountains of aspiring elevations, six 
thousand to seven thousand feet, most svimetrically separated off into 
pinnacles and knobs, and supporting here and there enough of snow 
to form goodly glaciers, look down upon the narrow trough which to- 
day is the valley of the Skaguay River. At the foot of this ancient 
fiord lies the beem town of Skaguay. Charming forests, except 
where the hand of inan has leveled the work of Nature to suit the re- 
quirements of a constructing railway, vet clothe the mountain slopes 
and fill im the gap that lies between them, shadowing the dense herb- 
age and moss which almost everywhere form an exquisite carpeting 
to the underlying reck. The car may catch the strains of a few mos- 
quitoes, or the mellow notes of the robin or thrush, but rising far 
above these in the majesty of tone and accent is the swish of the 
tuinbling cataracts which bring the landscape of Norway to America. 
Man, it is claimed, is much the satne the world over: but there is a 
hinitation. The seeond habitation of white man im Skaguay was 
established less than a vear before niv visit; vet at that time, pre- 
sumably to meet the demands of a resident population of nearly five 
thousand, and of the wandering hordes pressing to the interior, the 
destrnetive hand of the advertiser had already inseribed on the walls 
of rock. in characters twenty feet or more in height, and stfliciently 
elevated to make them nearly the most eonspicnous clements of the 
landseape, the glories of cigars, the value of mental and plivsieal 
specifies, and of other abominations which were contrived te fatten 
the Yankee pocket. 
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Had it not been for the kindIy advice of one who had Just re- 


turued from the Klondike, and who claimed to lave crossed both 
passes fifty times, I should almost uuhesttatinely have taken the 


SKAGUAY, 


A Summer Day on THE 


White Pass trail; but the representation that beyond the snminit the 
mud would be neck-deep and virtually impenetrable for a distanee of 
twenty miles or more, cast the decision in favor of the Chilkeot. The 
fortunate or unfortunate circmmstance that a billows sex nade a land. 
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Ingof passengers at Diver impossible on that day threw ame back upon 
my first resonrvee, and about two hours before midday of the 380th 
[owas monnted on a horse following ont the Skaguay trail. By 
sever o¢lock in the evening of the following day Thad reached Lake 
Lindeman. and abent a half hour later Lake Bennett. the starting 
point of the Imes of Upper Yukon steamers which had just recently 
been established. We had made the forty miles of the dreaded W lite 
Pass tratl withont serious hindrance or delay, up over the stummit 
of 2.860 feet elevation, and down over a course which was depicted 
in colors of hardslnp that would have doue more trathfal service in 
deseribing a pass in the Tlimalavas. There was uo mud, not a trace 
of snow or ice except on the mountam dechvities, and had it net been 
fora horse that was both sti? and lame, and required iy attention as 
pedestrim to am extent that had not been bargained for, the journey 
would have been an exceptionally delightful one. 

It is trne that an unfortunate fall at one time almost deprived 
we of wy auimal, but the service of tackle soon put him to rights 
and to lis feet, and bat few blood inarks were left on the rocks to tell 
of the sirngele. The most disagreeable incident of the journey was ¢ 
dense and shifting fog, which so blocked ont the landscape of early 
evening as to necessitate “ feeling” the brokenness of a glaciated 
conntyy in order to ascertain wherein lay the tral. But beyond this 
there was a perpetual deheht im the landseape—in the narrow rocky 
defile, the bursting torrent, the open meadows, with them carpet of 
green and variegated with fireweed, gentian, rose, and for@et-me-not, 
Which tore than compensated for the little vexatious that allied them- 
selves with the journey, 

It is not often that the selection of a route of travel is determined 
by the odorous or malodorous qualities which appertain thereto. 
Such aease was, however, presented here. It was not the depth of 
mud alone whieh was to deter one from essaving the White Pass 
route; stirdy ploncers who had totled long and hard in opening up 
one or imere new regions, laid eniphasis upon the stench of decaying 
horse-flesh as a faetor of first consideration in the choice of route. So 
faras stenely and decaving horse-flesh were concerned, they were im 
strong evidence. The Desert of Sala, with its ines of skeletons, ean 
boast of ne sneh exhibition of eareasses, Long before Dennett was 
renehed Thad taken count of more than a thousand unfortunates 
Whose bodies how amade part of the trail: frequently we were obliged 
to pass directly over these ehasthy figures of lade, and sometimes, 
indeed. broke tite them. Men whose veracity need not be questioned 
assured ine that what PE saw was dione way the fall pteture of the 
“Tite of the trail: the eareasses of that time were fess than one third 
of the fill niuaber whieh in Apriland May gave grim character to 
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the ronte to the new Eldorado. | Equally spread ont, this atmber 
would mean oue dead auiinal for every sixty feet of distance! ‘The 
poor beasts suecunnbed not so much te the hards slaps of the trail as 
to the miniman treatment, or lack of care and assistanee, whieh they 
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received on the part of their owners. Once out of the line of the 
mad rush, perhaps unable to extricate themselves from the holding 


meshes of soft snow and of quagmires, they were allowed to remain 
where they were, a food offering to the WY of carrion caters which 
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were hovering about, only too certain of the meal which was being 
prepared for them, Oftentimes pack saddles, and sometimes even the 
packs, were allowed to remain with the strugeling or sunken animal— 
such was the mad race which the greed of gold inspired. 

On October dth Twas again at Bennett, this time returning from 
mV journey into the imterior, and full of experienee of what steam 
navigaiion on the upper six hundred miles of Yukon waters might 
mean, “Phere was now a change in the sentiment regarding the qual- 
ity of the two passes. The Pacific and Arctic Railway, the pioneer 
of Alaska steam railways, was operating twelve mnles of track, and 
had thus materially reduced the “hardships ” of the Skaguay trail; 
the Chailkoot, on the other land, was represented to be in the worst 
of asood, and prepared to pnt the passing traveler into the same eon- 
dition. It was more than late m the season, but the winter’s blasts 
had been stayed off by a full month, and there were still no signs of 
ther comme. A little ee had begun te form along the river’s mar- 
gin and over sheltered pools, and an occasional cool night made de- 
mands for moderately warm clothing proper; but, on the whole, the 
temperature was nuld and balmy, and to its mfluence responded a 
vegetation which in its full glory imght easily have ealled to mind the 
region of the Juniata. 

Although strongly warned against taking the Chilkoot Pass so 
late in the season, many of the outgoers, whose recolleetions of events 
in the early part of the vear were still vividly fresh, and who eould 
not be persuaded that the period of a few months had so effaced the 
conditions of the past as to permit a steam railway to enter for twelve 
miles mito the region, chose it in preference to the White Pass. My 
own ind had been cast in the same direction; not, however, from 
a port of judicious preference, but merely because Twas anxious to 
see for nivself that which had become listome in the movement of 
TSS, and of ustituting a direet comparison of the physical featnres 
and general characteristics of the two routes. With no serious hin- 
dranee, the journey from Bennett ont was that of a full day only, 
and there was uo particular reason to suspect that there would be 
delay. Snow had fallen on the summit and whitened all the higher 
points, but sceiminely it lune in only a measurably thin erust, and 
with not enough to necessitate breaking a trail. 

A cernde steam ferry aeross Lake Lindeman cuts off about six 
wiles from the first part of the trail, after which a rapidly rising path, 
sufficiently distinet to permit it to be easily followed, winds over the 
rocks and mnenge reek debris to Longe Lake, sitiated at au elevation of 
comme twenty-six hundred feet. where night shelter is found ina fairly 
contfortable tent. Vp to this petit we had eneountercd but little snow, 
and the eoudition of the traik was suchas te allow of rapid travel. A 
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wise caution detained us here for the mght, and the incoming of a 
solitary traveler warned us that a blizzard had struck the sununit of the 
pass, and buried it beneath a heavy mantle of snow. Had we been a 
day earlier we might have crossed dry shod, a very exceptional condi- 


“> 7 


- 
y . 


a 


yp Ge 4D, : 


Certins Grape For THE Pacrrie anp Anetoo Rareway—Texsen Mouniars, Wurtre Pass 
Rorre, 


tion at this time of the vear, but now the possibilities of a struggle 
gravely presented themselves. A light frost of the might had fairly 
congealed the soil, but the lake did not carry enough surface ice to in- 
terfere with the progress of a scow, and we reached the farther end 
without difficulty. The twoanile portage to Crater Lake was largely 
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a show traverse, but an easy one: at this tine, however, it began to 
snow heavily, and the immediate prospect was anything but cheerful. 
A low for hune over the waters, but not so low or so dense as to 
prevent us from occasionally catehing elimpses of the rocks whieh 
projected with disagreeable frequeney from an assumed bottomless 
pit or “erater.” The ascent from Crater Lake to the summit, some- 
What less than three tamedred and fifty feet, was made in about half 
an hour, and then began the steep and sudden phinge which marks the 
southern declivity of this famous mountam pass. Some little cantion 
was here required to keep a foothold, and a too sudden break might 
have led to an exinilarating, even if net anxionsly sought after, e@lts- 
sade: but in truth, to any one only moderately practiced im meun- 
taineering, even this steep face, whieh descends for a thousand feet or 
more from a sumaut elevation of thirty-four hundred feet, presents 
hittle diffieulty and hardly mere danger. What there is of a trail 
agzags in wild and rapid courses over an almost illmmitable mass of 
rock debris, at tnnes within sheltered or confined hollows, but more 
generally on the open face of the deelivity,  ‘Tlis it is more particeu- 
larly that carmes to many a certain amount of fear in the making of 
the passage. but, with proper cantion and the right kind of boots, noth- 
ing of danger need be apprehended. 

Unfortunately for the enjoyment of the seenery of the pass, I 
could see but aimeodest part of it. Although snow was no longer fall- 
Ing, and the atmosphere had settled down to a condition of almost 
passive inactivity—much to the surprise, if not disappomtment, of 
afew whe liad prophesied a stiff and biting wind the moment we 
passed the divide—heavy clond banks hovered about the summits, and 
only at metervals did they afford elanpses of the aajestic mouutain 
peaks by which we were surrounded. Enough, however, contd be seen 
to justify for the pass the claims of most mipesing scenery, and its 
snperiority in this respect over the White Pass. The temperature 
at the time of our crossing was a few degrees below freezing, perhaps 
25° or 27° FL, but ony rapid walk bronght on profuse perspiration, 
and it would have been a pleasure, if a sense of proper caution had 
permitted, to divest ourselves of mackinaws and travel im summer 
fashion. Weanade Sheep Camp, with its surroundings of beantiful 
woodland, shortly after noon, and Caton City, which, as the ter- 
minus of a ood couch road to Dwvea, virtually marks the end or be- 
ginning of the Chilkoot trail, at two o'clock, 

To a qnountameer or traveler of ordinary resource neither the 
White Pass nor the Chilkeot Pass will appear other than it actually is 

1. @.. ado mountain pass, sutheienthly rongl and preeipitous m_ places, 
and presenting we serious obstacle to the passage of man, woman, or 
elald. Trne, | did not see therm at their worst, but they were beth 
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represented to be frightfully bad even at the time of inv crossing. 
The seasonal effects, donbtless, do much to modify the character of the 
trails, and even local conditions must meld them te a very cousider- 
able extent. Tt is not ditheult to conceive of aniry spots along the 
White Pass trail, or of snow-swept areas on the Chilkoot. and there 
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certainly inust be tines when both trails are in a measure or way im- 
passable. All trails are, however, subject to moditications in ehar- 
acter, and even the best is at times sutticiently bad. Trains of pack 
anvmals cross the White Pass both winter and summer, and, even 
with the great loss to their * forefathers.” their testinony of steady 
work is a recommendation of the class of service in which they are en- 
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gaged. A limited mauber of cattle and horses have also found their 
way over the summit of the Chilkoot Pass—some crossing immediate- 
ly after us—but the trail is too steep on the ocean side to fit it for ani- 
mal service, although | strongly suspect that were the loeation in 
Mexico instead of in Alaska, there would be a goodly number of 
caballeros and arrieros to simile at the proposition of presented diffi- 
eulties. Indian women seem to consider it no hardship to pack a 
tiftyv-pound sack of flour and amore over the sununit, and there are 
many men who do not hesitate to take double this load, and make 
several Journeys during the same day. It is the load that kills, and 
it was, doubtless, this influence, united to a cruel method, which so 
strongly npressed the pioneers with the notion of extreme hardship. 
The most level and perfect road, to one carrving for miles a pack of 
trom sixty to eighty pounds, soon begins to loom up a steep ineline. 

Both the northern and southern slopes of the Chilkoot Pass are 
largely surfaced with shattered rocks, over which, with occasional de- 
flections across more pleasant snow banks, a fairly well-defined trail 
mounts on either side to the sunnnit. In its grim landseape effects, 
more particularly on the immer face, where a number of rock-bound 
tarns——Crater Lake, Long Lake, Deep Lake—afford a certain relief 
to the degree of desolation which the scene carries, it reminded me 
much of the famous Grimsel Pass, and here as well as there the 
modeling of the surface throngh glacial action was strongly in evi- 
denee. The vastly towering Alpine peaks were, however, wanting, 
and the glaciers that still appeared showed that they had long sinee 
passed their better days. The actnal smmanit is trenehed by a narrow 
rocky gap, roughly worn through walls of granite, and by it have 
passed the thousands who have pressed to the interior. There is 10 
timber growth at or uear this summit, nor is there soil sufficient to 
give support to an arboreal vegetation. Nearest to the top line a 
prostrate form of serubby hemlock (Vsuga Pattoniana) alone makes 
pretense to bemg a tree, but below it of itself grows to majestic pro- 
portions, and about ‘ Sheep Camp,” with AMenzie’s spruce, a bireh, 
and cottonwood (Populus balsamifera), forms part of the beautiful 
woodland, which with everanereasing freshness descends to the lower 
levels. 

Lest | be acenused of too freely seeing the beauties of the northern 
landscape, | ventire in my defense the following graphic description 
of the Dwen Valley from the pen of another traveler and geologist, 
Prof. Tsrael Russell: ° Pu the valley of the Taiva the timber line is 
sharply drawn along the bordering cliffs at an elevation of about 
twenty-five hundred feet. Above that height the mountain sides are 
stern and rageed: below is a dense forest of gigantie hemlocks, fes- 
tooned with long streamers of moss, whiel) erows even more luxuri- 
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antly than on the oaks of Florida. The ground beneath the trees aud 
the fallen monarchs of the forest are deusely covered with a soft, 
feathery carpet of mosses, lichens, and ferus of all possible tints of 
brown and green. The day I traversed this enchanted valley was 
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bright and sunny in the upper regions, but the valley was filled with 
drifting vapors. At one minute nothing would be visible but the 
somber forest through which the white mist was hurrving: and the 
next the veil would he swept aside, revealing with startling distinet- 
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ness the towering mountain spires, snowy pinnacles, and turquoise 
clits of ice towering heavenward. These views through the cloud 
rifts seemed elinpses of auether world. Below was a sea of surging 
branches that filled all the valley bottom and dashed high on the 
bordering chits. Much space could be oecupied with descriptions of 
the magmificent secnery about Lyon Canal, and of the wonderful at- 
mospherie effects to be seen there, but the poetry of travel is foreign 
to these pages, and must be left for more facile pens.” 

In its present condition the Chilkoot trail has the advantage over 
the Skaguay in its shorter length, the distance from Dwvea to the 
head of Lake Lindeman, the virtual head of river navigation, bemg 
about twenty-tour miles; from Skagnay to Bennett, along the usual 
White Pass trail, the distance is fully ten or twelve miles longer, 
although a cut-off by way of the sununit Jakes reduces the traverse 
considerably, At intervals along both routes fairly good acconimo- 
dation can now be had. One condition of the Chilkoot Pass, and 
that a not altogether hght one, places it during certain months at a 
disadvantage as compared with the Wlite Pass. I refer to the dan- 
gers from avalanches. These are of the true Alpime type, having 
their source in the heavy beds of snow which chug with bare support 
to the steeply pitching mountain walls, in places along some of the nar- 
rowest parts of the pass. The appalling catastrophe of April, 1898, 
which caused the loss of sixty-three lives, and followed closely wpon 
an earher event of like nature, had its seat in the steep, rocky ledges 
of the east wall between Sheep Camp and the Seales. It is claimed 
that the Indians along the trail clearly foresaw the mpendmg event, 
and announced if in ummistakable language, but them warnings were 
allowed to go wnheeded. They themselves did not make the traverse 
on that dav. The minor disaster of the following December (9th), 
when but six lives were sacriticed, took place on the steep declivity 
whieh faces Crater Lake, not far from the service house of the Chil- 
koot Pass ACrial Prannway Company. Tere the mountain face is 
very precipitous and gives but secure lodgement to the snow. The 
ludians carefully wateh all natural signals and urge a rapid journey. 
However useful these trails may have been in the past, how well or 
how indifferently they may have met the wants of the pioneers of 
SOT and US0s, they are destined before long to be thrown inte that 
came obscurity which they held when the Indians and a few adventur- 
ons trappers and traders alone iade use of them as avennes of eon 
Innnieation between the inner and outer worlds. The advance of the 
iron horse is now an assured fact, aud the Paecifte and Aretie Railway, 
whose construction is ecuetnecred by some of the most experieneed 
mechanical talent of Great Britain and America, will minister before 
many months not alone to the professional interlopers in the new land, 
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but to hosts of tourtsts as well. The road, which in reaching White 
Pass suiumit will have a maxininn gradient of a litthe more than 
five per cent, is of narrow-gauge construction, solidly supported on 
dressed ties brought from the forests of Oregon. No terminal ap- 
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pears to have been as yet detinitely determined upon, although the 
charter act recites Fort Selkirk on the Yukon, abort one hundred and 
sixty niles above Dawson, as such, Operating as it now does sixteen 
niles er more of read, it is already an extensive freight carrier; but 
until its completion to Bennett or to some point close to a navigable 
part of the Yukon River, the Chilkoot Pass tramway. a remarkable 
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construction which crosses over the summit and deposits at Crater 
Lake, must continue to handle a large part of the business intended 
for the interior, 

It is safe to say that the stirring scenes which were enacted on the 
passes during the winter of 1897 798, when the impedimenta of travel 
and occupation were packed together in the manner of an army camp, 
will not be repeated again, The past history was a short one, and it 
gives way to one of greater promise. 


THE ORIGIN OF EUROPEAN CULTURE.* 


By WILLIAM Z. RIPLEY, Pe D., 
ASSISTANT PROFESSOR OF SOCIOLOGY. MASSACHUSETTS INSTITUTE OF TECHNOLOGY, BOSTON , 
LECTURER IN ANTILROPOLOGY AT COLUMBIA PNIVERSITY, NEW YORK, 


J] DRELUSTORIC archwology is possessed of a distinct advantage 

over linguistics in the investigation of racial problems; for human 
remzius are often discovered in connection with the implements, uten- 
sils, or trinkets by which the civilization of an extinet people is archa- 
ologically determined. ‘To attempt even an outline of the cultural 
lustory of Europe would be obviously impossible in this place. It 
would fill a complete volume by itself alone. Furthermore, the 
short span of forty years since the ineeption of archzeologieal science 
has not sufficed to produce complete unanimity of opinion among 
the leading authorities. Many important questions, espeeially con- 
cerning eastern Europe, are still awaiting settlement. ATL that we 
can hope to do is to describe what may be termed a few fixed points 
In European eultural history. This, as in our discussion of physieal 
origins, + we shall attempt to do by means of definite propositions, eon- 
eerming which there is now substantial agreement. 

I. fn western and southern Europe an entirely indigenous cul- 
ture gradually evolved during the later stone age. This was char- 
acterized by greal technical adrance im fashioning implements, carr- 
ings, and desigus in stone, bone, ivory, and copper, by the construe- 
tion of dolmens and habitations of stone; by pottery-making; and 
possibly even by a pranitive system of writing. 

Aanarked reaction has taken place during the last ten vears among 
arclicvologists respeeting the course of enltural development m 
Franee, | was lone beheved that after the first crude attempts of 
the paleolithte epoch an extended Aiafus ensued, followed by the 


* Advance sheets Trom The Races of Europe, now in the press of D. Appleton and 
Company, to appear in May. Footnotes and references are herein largely omitted, 
+ Popular Seience Monthly, January, PSs, pp. 304-522, 
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sudden appearance of a more highly developed civilization, brought 
by an munigrant broad-headed race trom the East. Two waves of 
invasion were described: the first bringing polished stoue, a later one 
introducing bronze, cereals, agriculture, and the domestication of 
animals, Not even credit for the construction of the great stone dol- 
inen tombs was granted to the natives in Gaul, for these were all 
ascribed to au mvasion from the North. The undoubted submerg- 
ence of the primitive long-headed population of France by a brachy- 
cephalic tvpe from the East, to which we have already adverted, was 
held accountable for a radical advance in eivilization. Even the ex- 
istence of a bronze age was denied to this country, it being maintained 
that the introduction of bronze was retarded until both metals came 
in together from the Orient in the hands of the cultural deliverers of 
the land. The abseuce of a distinct bronze age was speedily dis- 
proved; but the view that France and western Europe were saved 
from barbarism only by a new race from the East still held sway. 
[t is represented by the classical school of G. de Mortillet, Bertrand, 
Topinard, and a host of minor disciples. The new school, holding that 
a steady and uninterrupted development of culture tm situ was taking 
place, is represented notably by Reimach * in France and by Sergi + 
in Italy. Their proof of this seems to be unanswerable. Granting 
that it is easier to borrow culture than to evolve it, a proposition under- 
Iwing the older view, it seems uecvertheless that the West has too long 
been denied its rightful share im the history of European civilization. 

A notable advance in the line of culture entirely indigenous to 
southwestern Europe has been lately revealed through the interest- 
ing discoveries by 
Piette “at. the “sta- 
tion of Brassem- 
puoy and in the 
grotto of Mas 
VAzil, Carvings 
in ivory, designs 
upon bone, evi- 
dence of a numeri- 
cal system, of set- 
tled habitations, 
and, most impor- 
tant of all, of a domestication of the reindcer, of the horse, and 
the ox in the pure stone age have been found: and that, too, im 
the uttermost southwestern corner of Europe. In the lake dwell- 


Neoumtuie Ivory Carvine. Mas d* Azil. 
(By special permission. Further reproduction prohibited.) 


* Le Mirage Orientale, 1893 a; and in his admirable outline of scniptural origins in 
Europe (1894-796), 
+ Arii e Italici, Torino, 1898, expecially pp. 199-220. 
VOL, LV,—2 
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ings of Switzerland, as also in Scandinavia, a knowledge of agricul- 
ture, pottery, and the domestication of animals is evinced, likewise 
ax a native discov- 
ery. From other 
quarters of the con- 
tinent in the stone 
age comes sinilar 
testimony to a 
marked advance of 
iia canara ly: 
The justly — cele- 
brated carving of 
a reindeer — from 
Thavngen, almost 
worthy of a modern 
crattsnan, — betrays 


ho mean — artistic 
ability. ‘The man 
who drew it was far 
from being a savage, even if he knew no metals, and buried his dead 
instead of cremating them. The evidence as to early domestication 
of annals is perhaps the most starthng. Carved horses’ heads, with 
halters and vide bridles, have been surely identified Jy Piette and 
others. 


Sone Canvinc. Thaynyen. (Atter Bertrand, 1°41.) 


A system of writing seems also to have been invented in western 
Europe as far back as the stone age.” Letourneau and Bordier have 
advanced good evidence to this etfect, althoneh it is not yet incontest- 
ably proved. The Pheenicians were perhaps antedated in their noted 
invention by the dolmen builders, by the lake dwellers of the earliest 
times, and, according to Sergi, also by the people of the Villanova pre- 
Etrusean culture in Italy. Tn an earlier time still in the Po Valley, 
as far back as the stoneage Terramare period, pottery was made, and 
that, too, of a very decent sort. And all this time there is not the 
slightest evidence of contact with or knowledge of the East. As 
Reinach says, in ne dolmen, no lake station, no excavation of the 
stone age is there auy trace of an Assyrian or Babylonian cylinder, 
oreven an Revptian anulet. Even the jade and nephrite found in 
western Europe fron: Switzerland to Norway, which has so long been 
regarded as evidence of carly commerce with the Hast, he denies as 
proof of such contact. The ease thus put nay perhaps be over-strenu- 
ously stated, vet one can not but realize from it that western Europe 
has too long been libeled tn respect of its native aptitude for civiliza- 
tion. ‘This is not constituted of Dbrouze alone, nor is ite trade-mark 


* Reinach, Psosa, pp. SE8-418. G2 de Mortillet, 1807, denies the claim, 
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cremation. Thus, while an intensive outbreak of cultare of a high 
order may not have arisen west of the Alps, it can no longer be denied 
that the general standard of intelligence was surely rising of its own 
native volition. 

LI. Lhroughout the eastern Alpine highlauds, a culture far more 
highly evolved than the neolithic oue in the West, and betraying certain 
Oriental affinities, appears ala very carly lime, a thousaud years or 
wore before the Christian era. This prehistoric civilization rep- 
resents a transitional stage between bronze and tron. 

Ina secluded valley in upper Austria, close to the border line of 
Salzburg, by the tthe Alpine hamlet of ITallstatt, a remarkable ne- 
cropolis was discovered more than a half century ago, which marked 
an epoch in archeological research.  Exeavations at this place alone, 
fur from any present considerable seat of population, have already 
revealed more than three thousand graves. The primitive culture 
here unearthed, represented by all kinds of weapons, implements, and 
ornanents, bere no resemblance to any of the then known classical 
ones of the Mediterranean basin, Its graves contained no Roman 
coins or relies. There was nothing Greek about it. It contained no 
trace either of writing or chronology. It was obviously prelustoric: 
there was no suggestion of a likeness to the early civilizations im 
Seandinavia. It was even more primitive than the Etruscan, and 
entirely different from it, especially in its lack of the beautiful pot- 
tery known to these predecessors of the Romans. Little wonder that 
von Sacken, who first adequately described it in 1S6S8, and THoch- 
stetter, who worthily carried on his researches, believed that Hallstatt 
represented an entirely indigenous and extinct Alpine civilization. 
On the other hand, so exceedingly rich and varied were the finds in 
this out-of-the-way corner of Europe, that another and quite ditterent 
view seemed justifiable. Might this not be an entirely exotie enlture ¢ 
produets gamed by trade trom all parts of the world, being here de- 
posited with their dead by a people who controlled the ereat and 
very ancient salt mines hereabouts? Neither of these interpretations 
of this find at Hallstatt have been exactly verified by later researches, 
and vet its Importance has not lessened in the least. By later dis- 
coverics all over eastern Europe south of the Danube, from the Tyrol 
ever to the Balkan penmsnila, as well as thronghont northern Italy, 
Wiirtemberg, and even over into northeastern France, the wide ex- 
tension of this etvilization * proves that it must in a large measure 
have developed upon the spot, and not come as an importation from 


* Chantre, 1884; Hoernes, 1892; Bertrand and Reinach, 1894 a; Sergi, L898 a: and 
Orsi (Bull, Paletnologia Ftaliana, xi, 1885, p. 1 ef sey.) are best authorities, See also Tall 
statt in the subject index of our Bibliography, soon to be published as a Special Bulletin 
of the Boston Publie Library. 
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—oubroad. On the other hand, its affinity 
We in anany details with the cultures both 


EA MY 
SV 3 Po had made heavy drafts upon 


Koc s each of these, profiting 

ee } ] gh Oo greatly thereby. The 
roy eu SS opinion to-day is 
fd » ; 


that it constitutes 
a link in the chain 
of culture between 
eastern and western 
urope. As such it is 


Bronze SIvuna. 
Watseh, Austrian Tyrol. 


of primary nnportance 
in any study of uro- 
pean origins. 
The primitive 
stage of — uro- 
pean civilization, to 
which the term = Ilall- 
statt is specifically — ap- 
plied by archiwologists, is char- 
acterized by a knowledge both of 
bronze and iron, although the latter 
is relatively insignificant. — Its rarity in- 
dicates that we have to do with the very 
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beginnings of its use. In this early combination ot bronze and iron 
the Hallstatt culture is in strong contrast with the rest of Europe. 
Alnost everywhere else, as in Ilungary for example, a pure bronze 
age—sometunes one even of copper also—intervenes between the 
use of stone and iron. Here, however, the two metals, bronze and 
iron, appear simultaneously. There is no evidence of a use of bronze 
alone. Bearing in mind, what we shall subsequently emphasize in 
the case of Scandinavia, that in that remote part of Europe man had 
to put up with the inferior metal for close upon a thousand years be- 
fore the acquisition of a better substitute, it will be seen that at Hall- 
statt a remarkable foreshortening of cultural evolution had ensued. 
Tron, as we have said, was still comparatively rare. Only in the 
case of small objects, less often in the blades of bronze-handled 
swords, does this more precious metal appear. But it is far more com- 
mon than in the earhest Greek civilizations made known to us by 
Sehhemann and others. 

Pages of description would not give so clear an idea of this early 
civilization as the pictures of their lives, which the Hallstatt people 
have fortunately left to us. These are found in repoussé upon their 
bronzes, and particularly upon their little sifule, or metalhe pails. 
These situl@ are, in fact, the most distinetive feature among all the 
objects which they have left to us. By means of them their civiliza- 
tion has been most accurately traced and identified geographically. 
On the opposite page we have reproduced the design upon the most 
celebrated of these stfuliw, discovered by Desehmaiun in 1882, at 
Watsch in the Tyrol. Another from Bologna, typical of the pre- 
Etruscan Itahan time, will be found upon a later page. Upon each 
of these, the skill manifested in the representation of men and ani- 
mals is no less remarkable than the civilization which it depicts. The 
upper zone of this sifu/a from Watsch apparently shows a festal pro- 
cession, possibly a wedding, for a lady rides in the second chariot. 
The grooms and outriders betoken a party of distinction. As for the 
second zone, doubt as to its exact interpretation prevails. Hochstetter 
declares it to be a banquet, food and entertainment being offered to the 
personages seated upon chairs at the left. Bertrand is disposed to give 
it more of a religions interpretation. As for the contest between 
gladiators armed with the cestus, all is plain. The spectators, judges, 
even the ram and the helmet for reward of the vieter, are all shown in 
detail. Tt is not necessary for us to cite more evidence. A civilization 
already far from primitive is surely depicted. As for its date, all are 
agreed that it iz at least as early as ten centuries before Christ; * not 
far, that is to sav, from the supposed Homeric epoch in Greece. 


* Hoernes, 1592, p. 520%; Bertrand, 1876 a, second edition, pp. 207-216, fixes about 
800 B.C.; but Ista. p. 80, carries it back to 1200-1500 B, ¢. 
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Vie Tlalstatt: civilizations betray unmistakable aftinities with 
three other prehistoric European cnliures, widely separated from one 
another, Te contains many early Greck elements: it is very similar 


WS AVY RARRES #5 san. 


Bronze BreasreLare From Onyapra. «Atter Furtwaengler’s Olympia, 1s¢2.) 


tou vetable prehistoric endture in the Caneasus Mountatns; and it 
resembles most nearly of all perhaps the pre-letruscan civilization in 
lialy. With the third of these——the Italian. ait seems to have been 
Inost nearly upon terms of equality. cach borrowing from tlie other, 
aftera fashion of whieh we shall have occasion to speak shortly. On 
the other band, the relation of the Pialstatt enlture to that of Greece 
and Caneasia seems to be somewhat more filial rather than fraternal. 
In deseribing the mrca of this etvilization, we have seen how firmly tt 
is intrenched all through the southern part of Austria-Tineary and 
well over inte the north of the Balkan peninsula. A ceniparison of 
Furtwacnelers magnificent collection of oljeets from Olvinpia with 
these of Tallstatt iustanthy reveals thei similarities. To make this 
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clear, we have reproduced one of the Olympian breastplates, orna- 
mented with fgures, which at once suggest those upou the sidu/u from 
Watseh above described. Tins design is doubls interesting. | 
shows us a shehthy higher stage of the art of figural representation, 
as well as of conventional design. Not only the men and horses, but 
the borders, are far better drawn. More than this, we begin to detect 
a distinctly Oriental motive in other details. ‘The bulls aud the lion- 
—lions are not indigenous to Europe nowadays—at once remind us 
of their Babylonian and wAssvrian prototvpes. We have entered the 
sphere of Asiatic artistic influence, albeit very indistinctly. This 
design here represented, it should be said, is rather above the average 
of the Olvmpian finds of the earler epoch. Many of the other ob- 
jects, especially the little votive figures of beasts and men, are much 
more ernde, although always characteristic and rudely artistic im 
manv ways. Through this Olympian stage of culture we pass tran- 
sitionally on to the Myecenzean, which brings us into the full bloom 
of the classic Greek. 

The Oriental attinities of the Hallstatt enlture have been espe- 
cially emphasized by recent archwological discoveries at Koban, im 
the Caucasus Mountains. A stage of culture transitional between 
bronze and iron, almost exactly equivalent to that of the eastern 
Alps, is revealed. Similarities in little objects, like fibnle, might 
easily be accounted for as having passed in trade, but the relationship 
is too intimate to be thus explained. Hungary forms the connecting 
link between the two. In many respects its bronze age is different 
from that of Ialstatt, notably in that the latter seems to have acquired 
the knowledge of iron and 
of bronze at about the same 
time. In Ifungarv the pure 
bronze age lasted a long 
time, and attained a full 
maturity. JA characteristic 
plece is represented here- 
with. In respect of the rep- 
resentation of figures of ani- 
mals such as these, THall- 
statt. Thingaryv, and Ioban 
are quite alike. 

lave we proved that 
bronze eulture came from 
Asia by reason of these recent finds in the Caucasus? Creat stress has 
been laid upon them in the discussion of European origins. .\re we 
justified in agreeing with Chantre that two currents of culture have 
swept from Asia into Enrope—one by the Caucasus north of the Black 


Hesxcgantas Bronze Vesser «After Tlampel, is76.) 
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Sea and up the Danube; the other across Asta Minor and into the 
Balkan peninsula, thence joining the first in the maim center of Hall- 
statt civilization, cast of the Alps? The point seems by no means 
established. Relationship does not prove parentage. Far more likely 
does it appear that the IXoban culture is a relie or an offshoot rather 
than a cradle of bronze civilization. And even Chantre, ardent advo- 
cate as he is of Oriental derivations, seems to feel the force of this 
in his later writings, for he confesses that Koban is rather from Medi- 
terrancan Huropean sources than that Europe is from Koban. Most 
probable of all is it, that both Hallstatt and Koban are alike derived 
from a common root in the neighborhood of Chaldea. 

IU. Phe Hallstatt (or Celtic?) civilization of bronze and tron 
roughly overlies the present area occupied by the broad-headed Alpine 
race; yet this type is not always identified with the Oriental culture. 
It seems to have appeared in Hurope in a far lower stage of civiliza- 
tion, and to hare subsequently made progress culturally upon the spot. 

To trace any definite connection between race and civilization in 
Europe is rendered extremely hazardous scientifically by reason of 
the appearance along with bronze of the custom of burning instead of 
burying the dead, their ashes being disposed in cinerary urns, jars, or 
other receptacles. By this procedure all possible clew to the physical 
tvpe of the people is, of course, annililated at once. It has become 
almost an axiom among archeologists that bronze culture aud incin- 
eration are constant companions. Wherever one appears, the other 
may confidently be looked for. Together they have long been sup- 
posed to be the special and peculiar attributes of a new broad-headed 
immigrant race from the East. To prove this conclusively is, of 
course, absolutely impossible for the above-mentioned reason. Of 
the two, it seems as if incineration wenld be a more rehable test of race 
than a knowledge of bronze; for burial customs, involving as they do 
the most sacred instincts and traditions of a people, would be most 
persistently maintained, even throughout long-continued migrations. 
The use of bronze, on the other hand, being a matter of obvious 
utility, and capable of widespread dissemination commercially, is 
seenmnely of far less ethmic significance. 

Vo indicate the uncertainty of proof in these matters, let ns sup- 
pose that the Hallstatt civilization, for example, is the result of an 
hninigration of a brachyeephahe Oriental civilized race overlying a 
primitive native long-headed one. That seems best to conforn: to 
the data, whieh northern Ttaly at least affords. Suppose the new 
people—eall them Celts with the best authorities, if vou please— 
bronght net only bronze and iron, but the custom of ineimeration. 
Prior to their appearance inhumation was the rule. What would be 
the result if one attempted to determine the physical character of that 
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people from a study ot the remains in their necropoli? All the 
erania to be found in the graves with the precious objects of bronze 
would in no wise represent the people who brought that bronze. 
They burned their bridges behind them at death, and disappeared 
for good and all. And the remains left to the archeologist would 
represent precisely that class in the population which had nothing 
to do with the main characteristics of its civilization. And then, 
again, we must bear in mind that the interments in these necropoli 
as a whole, both with burned or buricd dead, constitute a selected 
type. Neither Hallstatt, Watsch, nor any of the burial places of 
their type were open to the great mass of the common people. Thev 
were sacred spots, far removed among the mountains from any centers 
of population. Ouly the rich or powerful presumably had access 
tothem. They are no more typical of the Hallstatt people, therefore, 
than interments in Westminster Abbey are representative of the Eng- 
lish masses. All our data are necessarily drawn from a elass within 
a class. Inductions from them must be very gingerly handled. 
The situation above described seems to prevail almost everywhere 
in the Hallstatt cultural area. Two distinct burial customs denote 
possibly two separate peoples, the inhumers being certainly the older. 
In the Hallstatt necropolis, for example, about one third ot the graves 
once contained human remains, all the others containing mere ashes. 
So ancient are these graves that only eight crania from the hundreds 
of interments of the first class are available for study. These are of 
a pronouneed long-headed type.* The modern populations of this 
part of Europe are, as we have seen, among the broadest-headed 
people in the world, as are also all the modern Ilvrians. Yet trom 
the great necropolis at Glasinae in Bosnia, with its twenty thousand 
tumuli, the meager Hallstatt returns are amply corroborated.+ The 
ancient inhabitants were as long-headed as they are pronouncedly of 
the opposite type to-day. Up in Boliemia and Moravia also, according 
to Niederle, the first bronze-age people, such as we know them, were 
still dolichoeephalie quite like their predecessors in the pure stone 
age. And here also is incineration just about frequent enough to 
make it uncertain whether the human remains are typical or not. 
Under these circumstances, three suppositions are open tous. We 
may hold that these long-headed ecrania of the Hallstatt people are 
worthless for any anthropological purposes whatever. This one 
would certainly be tempted to do were the testimony, such as it is, 
not so unanimous. Or, secondly, we may assume that these long- 
headed TTallstatt people belonged to a period subsequent to the appear- 
ance of the brachyeephalie type in western Europe. Tf we do so, we 
place them in the same class with the Teutonic race which so cer- 


* Zuckerkandl, S83, p. 96. + Weisbach, 1897 hb. 
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tumly appears to overhe this one mi the later iron age in Switzerland 
and throughout southern Germany; fer the Helvetians and the 
Retheugraber conquerors from the north surely imposed a novel cul- 
ture, albeit a militant one, upon the long-settled Alpine people, 
rackuly speaking. “The Tballstatt civilization is immeasurably too 
curly to permit of this lypethesis, At this time the long-headed 
Teutome peoples about Scandinavia were certainly vastly inferior in 
culture, as we shall attempt to prove shortly. ‘Thus we are foreed to 
the third conclusion if we adinit the competeney of our cranial evi- 
dence—namely, that the Hallstatt people in this carly bloom of civili- 
zation 1 Europe were allied to the Mediterranean type of the south. 
No other source for sneh a dolichocephalte population is possible. 
Our stock of tvpes of this kind is exhausted. 

It does not require a great credulity to admit of this lypothesis, 
that the Hallstatt people were of Mediterranean type. Were not the 
Greeks, the Phoenicians, and the Egyptians all members of this same 
race? Que single ditheults presents itself. Over in [taly, through- 
out the valley of the Po, an entirely analogous civilization to that 
of the eastern Alps occurs. Tfallstatt and Villanova, Watsch and 
Bologna, are alinost identieal culturally. And vet over here in Italy 
the new culture of bronze and ef ineimeration seems to be borne by 
a broad-headed people of the same type as the modern one. Thus, 
for example, at Novilara so long as the bodies were all inliumed, the 
people were of the long-headed Mediterranean type onee imdigenous 
to the whole of Italy, now surviving, as we have seen, only in the 
southern half. On the other hand, when incineration begins to ap- 
pear in this place, the human remains still left to us are of a mixed 
and far more broad-headed type. Ht would seem admissible to assume 
that when the modern brachveephalie Alpine race submerged the 
native one it brought new clements of civilization with it. Many 
Italian authorities, at all events, agree in ascribing the new culture 
—eall it Vinbrian with Serei, or proto-Etrusean with Ielbig—to a 
new race of Veneto-LHlyrian or Alpine pliysical proelivities. What 
they have not definitely proved, however, is that any necessary con- 
nection between race and enltie exists. "There is nie: to show that 
the broad-headed race came in some time before the introduction of 
the new arts. Even in the later Terramare period, preceding the 
talian Tlallstatt culture, when stone and eepper only are in evidence, 
aechange of pliysical type in the people apparently begius, just as also 
in Franee in the neolithic period, 

The niost indubitable testimony that the Alpine race did not 
appear in western Europe, armed cap-a-pre with bronze and other 
attributes of cnlture. is afforded by the like dwellings of Switzerland. 
Here in the pile-built villages of the Swiss Jakes we ean trace an wn- 
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interrupted developmicnt of civilization from the pire stone age 
through bronze and inte iron. Begining at a stage of civilization 
about equal to that of the ancient Arvan-speaking pooples, judged 
by the root words known to us; not only knowledge of the metals, but 
of agriculture, of the domestication of animals, and of the finer arts 
of domestic life, have little by little been acquired. Equally certain 
is it that no change of physical type has occurred among these primi- 
tive Swiss, at least until the irruptions of the Teutonic Helvetians and 
others at the opening of the historie period. From the very earliest 
times in the stone age a broad-headedness 110 less pronounced than 
that of the modern Swiss prevailed among these people.* — Here would 
scein to be pretty conclusive proof that the Alpine race entered 
Europe long before the eulture with which its name has been all too 
intimately associated. 

In the ontlving parts of Europe, perhaps even in Gaul, it is ex- 
tremely doubtful whether any closer connection between race and 
culture exists than in the Alps. [t has long been maintained that 
the brachycephalic people ot the Round Barrows introdueed bronze 
into Britain. Surely, as we have already shown, things poit to that 
conclusion.+  Beddoe, Dawkins, and other authorities maimtain it at 
all eveuts. Yet Canou Tavlor makes it pretty evident that the new 
race arrived in Britain, as it certainly did in Gaul, considerably in 
advance of any knowledge of the metals. As for Scandinavia, much 
the same relation holds true. Both race and culture, as we shall see, 
came from the south, but it is by no means clear that they arrived at 
the same time or that one brought the other. In Spain, Siret has 
asserted that bronze came in the hands of a new immigrant broad- 
headed race, but the authoritative opinion of Cartailhac discovers no 
direct evidence to this effect. 

The final conclusions which would scem to follow from our 
tedious summary is this: That the nearly contemporaneous appear- 
ance of a brachycephalic race aud the first knowledge of metals indica- 
tive of Oriental cultural intluences in western Europe, is more or less a 
coincidence. The first civilized peoples of the Hallstatt period seem 
to have been closely allied, beth in plivsical type and culture, with 
the Greeks and other peoples of the classic East. Among them, per- 
haps over them, swept the representatives of our broad-headed Alpine 
type who eame from the direction of Asia. These invaders may have 


* This fact has been established beyond doubt by the recent great work of Studer and 
Bannwarth, Crania Helvetica Antiqua, 1894. Vide p. 15. Sergi’s attempt to interpret the 
data otherwise (1898 a, p. 67) ix entirely erroneous. Gross’s dati apparently refer entirely 
to the later period of Teutonic invasions in the iron age (1883, p. 106). C7. Munro, pp- 
537 and 541, 


+ Popular Science Monthly, December, 1897, p. 15t. 
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been the Sevthians, althongh the matter is meapable of proof. Pres- 
sure from this direction set both culture and population in motion 
toward the west, im much the same way that the fall of Constantinople 
in the fifteenth century induced the Renaissance in Laly. 

IV. Vhe remarkable prehistoric civilization of Italy is due to 
the union of two cultures: one from the ITallstatt region having 
entered Hurope by way of the Danube, the other coming from the 
southeast by sea being distinctly Meditervancan, From these evolved 
the Umbrian and the LNtruscan civilizations, followed in the has- 
toric period by the early Latin. 

The earliest culture in Haly worthy the name is found in the 
palafitte or pile dwellings, in the northern lakes, and in the so-called 
ferramare settlements in the valley of the Po. The former are not 
distineuishable from similar struetures in the Swiss lake dwellings, 
but the lerramare are entirely pecuhar to Italy. Their hke is not 
found anywhere else in Enrope.  Brietly described, they are villages 
built upon raised platforms of earth, encircled by a moat, and gener- 
ally having a ditch or small pond in the middle, in which an altar 
is erected. These compheated structures are biilt upon the low, 
marshy, alluvial plains along the Po, but show many poimts of simi- 
larity with the true pile dwellings. The people of this early period 
were in the pnre stone age, with few arts save that of making the 
eoarser kinds of pottery. rom their osseous remains, they seem to 
have been of a long-headed type, quite like their predecessors, who 
were cave dwellers. After a time, without any modification of the 
modes of construction of their settlements, new clements appear 
mong these ferramare people, bringing bronze and introducing ere- 
mation. At about the same period, as we have said, the Alpime broad- 
headed race began its submergence of the primitive Ligunan type, 
leading to the formation of the north Ttalian population as we see it 
to-day. This type surely mvaded Ltaly froin the north and northeast. 

From the foregoing considerations it will appear that there were 
two constitnent streains of culture and also of nen here uniting in 
the valley of the Po and on the northern slopes of the Apennines. 
Possibly, as Chantre affirms, these two streams were from a common 
Oriental source, here being reunited after long and independent mi- 
erations, At all events, a remarkable advance in culture speedily en- 
sued, superior to either of those from which its elements were derived. 
For the civilization unearthed at Villanova, in the Certosa at Bo- 
Joona. at Fete, and elsewhere, while in mnueh of its bronze work 
einilar to the Hallstatt types, contained a umber of added features, 
obviously either indigenous or brought directly from the south. The 
[Tallstatt affinities are especially revealed in the sfiute to which we 
have already called attention, That of Arnoaldi, diseovered at Bo- 
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leogna, betrays much the same grade of skill in manufacture as the one 
from Watsch. Its flat development is shown by the accompanying 
cut. The scenes represented are not dissimilar. The boxers armed 

with the cestus, the chariots, and horses closely resemble 
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gests the ceramic art; the 
progress effected in a short 
time was certainly start- 
lng. To give an idea of 
the sudden change, we have 
reproduced upon page 30. ihis- 
trations of typical bits of Italian pot- 
tery.* The first vase, prior to the full 
Etruscan culture, shows its crudity at onee, 
both in its defects of form and the plainness and 
Se sunphicity of its ornamentation. Such a vessel might 

have been made in Mexico or even by our own Pueblo Indians. Tn 
a century or two some teacher made it possible to produce the sample 
depicted in the next ent. Perfect in form, superb in grace of out- 


* From Montelius, 1897, 
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line, ifs decoration is most effective; vet it betrays greater skill in 
geometrical design than in the representation of annnate life. The 
dog drawn on the girdle is stil tar from lifelike. Then eone— 
probably after inspiration from Greek art—the 


possililities in complex ornameutation repre- 
sented by our third specimen. Not move pleas- 
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ing in form, perhaps less truly artistic because of its ormateness, it 
manifests much skill in the dehneation of human and aninal forms. 
The culture culminates at this pomt. From profusion of ornament 
and overloaded decoration, degeneracy begins. It is the old story 
of the life and deeay of schools of art, time in and tine out, the world 
over, 

The advance in culture typified by our vases was equated in all 
the details of Life. The people built strongly walled eities; they 
constructed roads and bridges; their architecture, trae predeces- 
sor of the Roman, was unique and Ine@hly evolved. AT the plam 
and good things of life were known to these people, and their civiliza- 
tion Was rieli in its laxury, its culture and art as well. In costumes, 
jewelry, the paraphernalia of war, i painting and statuary they were 
alike Tape ital Their mythology was very complex, much of 
the Roman being derived from it. Most of our knowledge of them 
is derived from the rich discoveries tn their chambered tombs, seat- 
tered all over Etaly from: Rome to Bologna. There can be no doubt 
of avery high type of civilization attained long before the Christian 
eva. Roman history is merged in the obscurity of thine, five or six 
hundred years later than this. The high antiqnity of the Etruscan 
is therefore beyond question. — But its highly evolved art and culture 
show that we lave no longer to do with European origins: to disenss 
it further would lend us to frenel npou the field of classical rather 
than prehistoric arehivology. 
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V. The northwestern corner of Hurope, ineluding Scaudinacia, 
Denmark, and the Baltic plain of Germany, throughout the prehis- 
foric period has been characterized by backwardness of cuthure as 
compared with the rest of Hurope. Il mwas populated from the south, 
deriving u large part of such primitive civilization as it possessed 
from the south and the southeast as ivell. 

That this region was necessarily mninhabited during the Glacial 
epoch, long after the advent of man m southern Europe, is indu- 
bitable. It is proved by the extent of the glaciated areca, which ex- 
tends on the mainland as far south as Tambure, Berlin, and Posen, 
and over the entire British Isles at the same time.” It was by the 
melting of this vast sheet of ee that those high level river terraces 
in Fyance and Belgian were formed, in which the most ancient and 
prinutive miplements of lamman manntacture oeeny. Tn the area be- 
neath this ice sheet no trace of lmman occupation until long after this 
time oceurs. This fact of itself, is not absolutely conclusive, for 
elaciation would have obliterated all traces of anterior habitation or 
activity. As to the possibility of a tertiary population before the 
Glacial epoch, it presents too remote a contingency for us to con- 
sider, although we do not deny its possibility. Tt teo far antedates 
prehistory, so to speak, 

At the notable International Congress of Anthropology and Pre- 
historic Archeology at Stockhohn in 1s74 a landmark in these sci- 
ences was established by substantial agreement among the leading 
authorities from all over Europe upon the preposition now betore us.t 
First of all, every one subseribed to the view that the paleolithic or 
oldest stone age was entirely unrepresented in Sweden. The earliest 
and simplest stone implements discovered in the southern part of that 
country betray a degree of skill and culture far above that se long 
prevalent in France and Germany. Stone is not only rubbed and 
polished into shape, but the compheated art of boring holes in it has 
heen Jearned. Norway also seems to be lacking in similar evidence 
of a human population in the very lowest stage of civilization. Stone 
implements anterior to the discovery of the art of rubbing or polish- 
ing are almost unknown. Only about Christiania have any finds at 
all been made. In Demmark some few very rnde tnplements have 
been found. They are so scarce as to snegest that they are mere 
rejeets or half-finished ones of a later type. The kitchen middens, 


* (7 maps and data in J. Geikie, 189%; Penck, P8845 and Niederle, 1893, p. 25. 

+ Bertrand, 1876 a and 1876 b, gives a full account of it. The best recent authorities 
upon Scandinavian culture are Sophus Mueller, i807, and Montelius, 1895 hb. Other works 
of reference are those of Worsaae, Nilsson, Hildebrand, Madsen and Ryeh, full titles being 
given in our supplementary Bibliography of the Anthropology and Ethnology of Europe. 
Comprising nearly two thousand titles, it will be provided with a detailed subject index, 
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or shell heaps, of Jutland, for which the region is most notable, as 
deseribed by Steeustrup, abound in stone implements. They all 
represent man in the neolithic age. Polished stones are as abundant 
as the rndely hammered ones are rare. From the absence of all the 
very early stone implements, and from the sudden appearance of 
others of a far more finished type, the possibility of a gradual evolu- 
tion of culture about Scandinavia tn sifu is denied on all hands. The 
art of working stone has surely been introduced from some more 
favored region, The only plaee to look for the source of this culture 
is to the south. 

‘Fardy in its Inman oeenpation and its stone culture, Scandinavia 
was still more backward, as compared with the rest of Europe, in its 
transition to the age of bronze. This is all the more remarkable in 
view of the rich store of raw materials on every hand. Nowhere else 
in Knrope does the pure stone age seem to have been so unduly pro- 
tracted. A necessary consequence of this was 
that stone-working reached a higher stage of evo- 


£ 
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bean’ Loawerciagts, STONE GAXE. Bronze AXE. 
» From: Montelius, Psao be) (From Montelins, 1895 b, (From Montelius, 1595 b.) 


lation ere than anywhere else in the world save in America, In 
other parts of Enrope the discovery of metal-working, of course, im- 
mediately put an end to all progress in this direction. The nltimate 
degree of skill to which they attaimed is represented in the aceompany- 
Ineents. The first. a flint poniard, shows the possibilities, both im the 
line of form and finish, of manufacture by the chipping process. To 
equal this example one must look to the most skillful of the Aimerican 
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Indians, as in Tennessee, where they were too remote from mines of 
native copper to make use of a ready substitute for stone. Our second 
implement is an axe hammer, made of diorite. To shape, sharpen, 
bore, and polish a piece of stone like this certainly required a long 
apprenticeship in the art. 

Bronze culture, when it did at last appear in this remote part 
of Europe, came upon the seene suddenly and in full maturity. 
Whether this was as early as the cighth to the tenth century, as Mon- 
telius avers, is dis- 
puted by many. All 
are nevertheless 
agreed that evidence 
is absolutely lacking 
that the art was of oa = 
in digenous origin. Bronze Braceiet; 650-500 B.c. (From Montelius, 1§¢5 b.) 
From what part of 
the world this knowledge of bronze ultimately came we leave an 
open question, as also whether it eame with Phoenician traders or 
direct from Greece, as Worsaae affirms. It was eertamly intro- 
duced into Sweden, making its way into Norway about the same 
time directly from the peninsula of Jutland. Its first appearance 
is in a highly evolved state. Such crude attempts at manufacture 
as Chantre finds so long prevalent along the Rhone Valley, for 
example, are entirely absent. Both in form and ornamentation 
the hand of the master is apparent. This bronze age, like that of 
stone, lasted a very long time—far longer than anywhere else on the 
continent. Central Europe passed through three stages of metallic 
progress while Scandinavia was evolving two. Not until the second 
or third century of our era—not until the time of the Romans, it 
would appear—did iron begin to supplant bronze. History repeats 
itself. The excessive duration of the bronze age, as in the case of 
stone anteccdently, led to the attainment of a remarkable skill. The 
two accompanying cuts are typical of the best work of this time. Jn 
the one ease, merely superficial ornament, especially the skillful use 
of the spiral; in the other, real beauty of form in the bracelet, are 
clearly apparent. Possessed of sueh skill in the working of bronze, 
it is smal] wonder that the need of a better metal was not felt. Only 
when fashioned into weapons of war does iron reveal its supremacy 
over bronze. This, of course, with the campaigns of historical times, 
brings us to the end of our chronicle. : 

The prehistoric experience of metal-working in Scandinavia is 
typical of the other details of its eultural evolution. In its ear- 
liest epoch no trace of domestic animals is present. It is rather 
a remarkable fact that even the reindeer seems to have been 

VOL. LY.—3 


34 POPULAR SCIENCE MONTHLY, 


unknown.* What ean Penka say to this in his positive affirma- 


tion that the original Aryans got up into Scandinavia, having 
followed the reimdeer from central Europe north after the re- 
treat of the ice sheet? The fact is, archiologically speaking, 
from the evidence furnished by the kitchen middens, that if 
they ever did this “they left a fine country, where deer were 
plenty, to subsist upon shellfish on the foggy coasts of Denmark.” + 
The entire absence of economic motive tor such a migration is 
at once apparent. Men seldom travel far under such conditions. 
Quite early, however, even in the stone age, do evidences of 
domestic animals ocenr, to the dog being added the ox, horse, 
swine, and sheep. Pottery in a rude form also follows. Finally, and 
in apparent coincidence with the bronze culture, comes a new custom 
of incineration. The dead are no longer buried, but burned. A 
profound modification of religious ideas is hereby implied. It seems 
to have been at about this time also that our Alpine racial type entered 
Scandinavia from Denmark, although, as we have already observed, it 
is yet far from certain that the new race was the active agent in intro- 
ducing the new elements of culture. All that we know is that they 
both came from the south, and reached this remote region at about the 
same time. 


That the origins of eulture in Europe are certainly mixed would 
seem to be about the main conclusion to be drawn from our extended 
discussion. It has an iconoelastie tone. Yet we would not leave the 
matter entirely in the air, nor would we agree with Mantegazza (1884) 
in his eonclusion that “ Ignoramus ” sums up our entire knowledge of 
the subject. There is some eomfort to be drawn even from this mass 
of contlicting opinions. Our final destructive aim has been achieved 
if we have emphasized the danger of correlating data drawn from 
several distinct sciences, whose only bond of unity is that they are all 
concerned with the same object—man. The positive contribution 
which we would seek to make is that the whole matter of European 
origins is by no means so simple as it has too often been made to 
appear. It is not imperative that conclusions from all the eontribu- 
tory sciences of physical anthropology, philology, and cultural history 
should be susceptible of interweaving into a simple scheme of common 
origins for all. The order of races, for example, need mean nothing 
as respects priority of culture. Nor do the two sciences, philology 
and archivology, involve one another’s conclusions so far as civiliza- 
tion is concerned, Language and industrial eulture may have had 
very different sources; their migrations need stand in no relation to 


* Bertrand, 1876 b, p. 40. 
¢ Reinach, 1892, pp. 72-78, for severe criticism of Penka’s hypotheses, 
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one another in the least. Each science is fully justified in its own 
deductions, but must be content to leave the results of others in peace. 
Such is the ultimate conelusion to which all the latest authority is 
tending. Only by a careful comparison of data from each sphere of 
investigation may we finally hope to combine them all in a composite 
whole, as many-sided and complex as the life and nature of man itself. 
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By IRA REMSEN, 
PROFESSOR OF CHEMISTRY IN THE JOHNS HOPKINS UNIVERSITY. 


\ ATER, the substance most familiar to us, is known in the 

liquid, in the solid, and in the gaseous state. Everybody 
knows that by heating the solid it passes into the liquid state, and 
that by heating the liquid it passes into the form of gas or vapor. 
So also everybody knows that when the vapor of water is cooled it 
is liquefied, and that by cooling liquid water sufficiently it becomes 
solid or turns to ice. In the same way many of the substances that are 
known to us as liquids, such as alcohol and ether, can be converted 
into the form of gas or vapor by heat. In fact, this is true of most 
liquids. The temperature at which a solid passes into the liquid 
state is called its melting point, and the temperature at which a liquid 
passes into the gaseous state is called its boiling point. The boiling 
point of water, for example, is 100° C. (212° F.) in the open air. But 
the boiling point varies with the pressure exerted upon the surface. 
The pressure that we ordinarily have’ to deal with is that of the 
atmosphere. If the pressure is increased the boiling point is raised, 
and if the pressure is decreased the boiling point is lowered. In 
dealing, then, with the conversion of a gas into a liquid, or that 
of a liquid into a gas, both the temperature and the pressure have 
to be considered. — 

Just as water is most familiar to us in the liquid form, so there 
are substances that are most familiar to us in the gaseous form. 
In fact, the only gaseous substances that ean be said to be familiar 
to everybody are the gases contained in the air. The principal con- 
stituents of the air are nitrogen and oxygen, which form respect- 
ively about four fifths and one fifth of its bulk. Besides these gases, 
however, the air contains water vapor, earbonic-acid gas, ammonia, 
argon in small quantities, and many other substances in still smaller 
quantities. For the purposes of this article it is only necessary to 
have in mind the nitrogen, oxygen, water vapor, and earbonie acid. 
Of these, the water vapor is easily converted into liquid, as, for ex- 
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ample, in the formation of rain, while the other constituents are 
liquefied with difheulty. The name “liquid air” is applied to the 
substance that 1s obtained by converting the air as a whole into a 
liquid; but in this proeess the water and the carbonie acid become 
solid and ean be filtered from the liquid so that the latter consists 
alinost wholly of oxygen and nitrogen. <A few years ago this liquid 
was obtainable in only very small quantities. To-day, thanks espe- 
elally to the efforts of Mr. Charles E. Tripler, of New York, it can 
be produeed in any desired quantity, and at moderate cost. In con- 
sequence of this, it has come to be talked about in a familiar way, 
aud many persons have had the privilege of seeing and feeling it, 
and of learning something about its wonderful. properties. The 
object of this article is to explain the method employed in the pro- 
duction of liquid air, to give an account of some of its properties, 
and to indicate some of the uses to which it may possibly be put. 

In the older text-books of physics and of chemistry certain gases 
were elassed as “ permanent,” under the impression that these could 
not be liquefied, and this impression was based upon the fact that 
all efforts to liquefy them had failed. <A brief account of these efforts 
will be helpful. 

Among the so-called permanent gases was chlorine. An Eng- 
lish chemist, Northmore, first sueceeded, early in this century, in 
liquefying chlorine. His work was, however, lost sight of, and in 
1525 Faraday at the Royal Institution showed independently that 
this transformation of gaseous chlorine into the liquid ean be effected 
comparatively easily. The method used by him is this: When 
chlorine gas is passed into cold water it forms with the water a solid 
product known as chlorine hydrate. If kept well cooled this hydrate 
ean be dried. If then its temperature is raised even to the ordinary 
temperature of the room, the solid hydrate is decomposed into liquid 
water and gaseous chlorine. Faraday put some of the solid hydrate 
into a stont glass tube sealed at one end and bent at the middle. The 
other end of the tube was then elosed. The tube was then suspended 
so that the two ends were tirned downward. On gently warming the 
end in whieh was the solid hydrate this was decomposed into chlorine 
and water. But the gas given off would under ordinary conditions 
have occupied a much larger space than the solid hydrate. Being 
prevented from expanding by the tube in which it was inclosed, it 
was undcr very eonsiderable pressure. The end of the tube that was 
not warmed was cooled, and in this end, in eonsequence of the pres- 
sure and the comparatively low temperature, chlorine, which is gase- 
ous under the ordinary pressure of the air, appeared as a liquid. - The 
general method made use of by Faraday in this elassieal experiment 
is that which is always made use of for the purpose of liquefying 
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gases, but for some gases pressures very much higher and tempera- 
tures very much lewer are required. Faraday himself succeeded 
in liquefying all the gases then known except oxygen, hydrogen, 
nitrogen, nitric oxide, and marsh gas. He subjected oxygen to a 
pressure of about one thousand pounds to the square inch, or nearly 
seventy atmospheres, but it showed no signs of liquefaction. Later 
experimenters increased the pressure to four thousand pounds to the 
square inch, with no better results, so that it is not surprising that 
it came to be held that some gases are permanent. 

Within comparatively recent years several gases have been lique- 
fied on the large scale by means of pressure. These are ammonia, 
carbonic acid, nitrous oxide, and chlorine. Ammonia is used for 
producing low temperatures, as in breweries and in cold-storage 
plants and in the manufacture of ice; carbonic acid, for fire extin- 
guishers and for charging beer with the gas; nitrous oxide, for pro- 
ducing anesthesia; and chlorine in connection with several branches 
of chemical manufacture. The production of low temperatures by 
means of liquid ammonia and of liquid carbonic acid will be more 
fully dealt with further on, when the principles involved will be 
briefly presented. It is to be borne in mind that these substances 
are liquefied by means of pressure alone, at temperatures that are 
easily reached, so that it appears that by mechanical pressure it is 
possible to produce low temperatures. In 1869 an important fact 
was discovered by Andrews. It was that for every gas there is a 
temperature above which it is impossible to liquefy it by pressure. 
Thus, if chlorine is at anv temperature above 146° C. (294° F.) 
it can not be liquefied. This temperature is called the “ critical tem- 
perature ” of chlorine. The pressure to which the gas must be sub- 
jected at the “critical temperature ” in order that the gas may be 
liquefied is called the “critical pressure.” In the case of chlorine 
this is 93.5 atmospheres. Now, the critical temperature of the gases 
that were called permanent gases are very low—lower than could be 
reached by the means at the command of earlier experimenters. The 
eritical temperature of oxygen, for example, is —118.8° C. (—182° 
F.), while that of nitrogen is —146° C. (—230° F.). The critical 
pressures are 50.8 and 35 atmospheres respectively. As there is no 
difficulty in obtaining these pressures, the problem of liquefying 
oxygen and nitrogen and air resolves itself into finding a method of 
producing temperatures below the critical temperatures of these gases. 

Kt is well known that a temperature somewhat below the freezing 
point of water can be produced artificially by mixing ice and salt. 
The ordinary ice-cream freezer is a familiar application of this 
method of producing cold. Other freezing mixtures that are some- 
times used consist of calcium chloride and snow, that gives the tem- 
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perature —48° C, (—54.4° F.), and solid carbonie acid and cther, that 
is capable of lowering the temperature to —100° C. (—148° F-.). 
But even with the latter mixture it is not possible to reach the critical 
temperature of oxygen or that of nitrogen. How, then, is it pos- 
sible to reach these extremely low temperatures? 

In order to answer this question it will be necessary to take into 
consideration certain temperature changes that are observed when 
solids are melted and liquids are boiled, as well as when gases are 
liquefied and liquids are frozen. When heat is applied to a mass of 
ice at its melting point it melts and forms a mass of water having 
the same temperature. Heat disappears in the operation. It is 
stored up in the water. This disappearance of heat that accom- 
panies the melting of ice can be shown in a very striking way by 
mixing a certain weight of ice with the same weight of water that 
has been heated to 80° C. (176° F.). The ice will melt and all the 
water obtained will be found to have the temperature of the melting 
ice—that is, 0° C. (82° F.). The water of 80° C. is thus cooled 
down to 0° by the melting of the ice. Again, when heat is applied 
to water its temperature rises until the boiling point is reached. 
Then it is converted into vapor, but this vapor has the temperature 
of the boiling water. During the process of boiling there is no rise 
in the temperature of the water or of the vapor. Heat disappears, 
therefore, or is used up in the process of vaporization. Similar phe- 
nomena are observed whenever a solid is melted or a liquid is boiled. 
When, however, a gas is liquefied it gives up again the heat that is 
absorbed by it when it is formed from a liquid; and so also when 
a liquid solidifies it gives up the heat it absorbs when it is formed 
from a solid. 

But it is not necessary that a gas should be converted into a 
liquid in order that it should give up heat. Whenever it is com- 
pressed it becomes warmer. Some of the heat stored up in it is, 
as it were, squeezed out of it. Conversely, whenever a gas expands, 
it takes up heat and, of course, surrounding objects from which 
the heat is taken become colder. Now, it is a comparatively simple 
matter to compress air, Every wheelman knows that, and he also 
knows that the process causes a rise In temperature; at least he knows it 
if he uses a small hand pump. With large pumps run by steam any 
desired pressure can be reached. This is simply a question of secur- 
ing the proper engines, and vessels sufliciently strong to stand the 
pressure. It has already been pointed out that several gases are 
now liquefied on the large scale hy means of pressure. It is to be 
noted that low temperatures can be produced by converting certain 
gases, such as ammoutia and earbonic acid, into Jiquids, and by com- 
pressing certain gases, as, for example, air. Wohien liquefied gases 
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are used it is only necessary to allow them to pass rapidly into the 
gaseous state, when more or less heat is absorbed. This is the basis 
for the use of liquid ammonia in the manufacture of ice. A vessel 
containing the liquid ammonia is placed in another containing water. 
The inner vessel being opened, the liquid ammonia is rapidly con- 
yerted into the gas; heat is absorbed from the water; it freezes. 
When a vessel containing liquid carbonie acid is opened so that the 
gas that is formed escapes through a small valve, so much heat is 
absorbed that a part of the liquid carbonic acid is itself frozen. 
In this case the substance is present in all three states of aggregation— 
the solid, the liquid, and the gaseous. The use of a mixture of 
ether and solid earbonic acid as a freezing mixture has already been 
referred to. Its value depends, of course, principally upon the fact 
that solid carbonic acid is liquefied, and the liquid then converted into 
gas, both of which operations involve absorption of heat. 

We are now prepared to understand the important experiments 
of Cailletet and of Pictet, the results of which were published in 
1877. It should be said that they worked independently of each 
other—Cailletet in Paris and Pictet in Geneva. Pictet liquefied 
carbonic acid and sulphur dioxide by pressure. The liquid carbonic 
acid was passed through a tube that was surrounded by liquid sulphur 
dioxide boiling in a partial vacuum. The liquid carbonic acid thus 
cooled was then boiled under diminished pressure in a jacket sur- 
rounding a tube in which the gas to be liquefied was contained under 
high pressure. When this gas was allowed to eseape from a small 
opening its temperature was so reduced by the expansion that a part 
of it was liquefied in the tube and passed off as a liquid. Cailletet 
worked in essentially the same way, but on a smaller scale. Neither 
of these experimenters liquefied oxygen or nitrogen on the large 
scale, but they pointed out the way that must be followed in order 
that success may be attained. They destroyed the belief in “ per- 
manent ” gases. 

Later experimenters in this field are Wroblewski, Olszewski, and 
Dewar, who have been interested mainly in the purely scientific side 
of the problem, while Linde in Germany, Hampson in England, and 
Tripler in the United States have their minds on the practical side. 
Notwithstanding the low temperatures involved in the experiments, 
a number of heated discussions have been carried on in the scientifie 
journals touching the question of priority. To the unprejudiced 
observer it appears that all of those named above are entitled to 
credit. They have all helped the cause along, but just how to ap- 
portion the credit no one knows. In a general way, however, some 
of the results obtained by each in turn should be given. Wroblewski 
and Olszewski have carried on the work begun by Cailletet and Pictet, 
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and have produeed lower temperatures. In the latest form of ap- 
paratus used by Olszewski, hquid ethylene is used as the cooling 
agent. Its boiling point is —102° C. 
(—151.6° F.). By eausing it to boil 
rapidly under diminished pressure a 
temperature below the critical tem- 
perature of oxygen can be reached. As 
early as 1891 Olszewski obtained as 
much as two hundred eubie centimetres 
of liquid air by this method. Dewar 
has also made use of liquid ethylene. 
This was passed through a spiral eopper 
tube surrounded by solid carbonie acid 
and ether. It was then passed into a 
d K eylinder surrounded by another cylin- 
ae WP CTL der containing solid carbonie acid and 

Se ether. <A spiral eopper tube, which 
ih runs through the outer cylinder and 
also through the inner cylinder in 
which the ethylene was boiling under 
diminished pressure, carried the air. 
This was liquefied and then eolleeted in 
a vaeuuin vessel below. Later he found 

that air can be liquefied by using liquid 
Fie. 1.—Lanoratory LiqueFaction tous as : : 
Aypanarus or Dewar por me  Cilrbonie acid alone as the cooling agent. 
Propeetion ov Liguip Oxyery, A sectional drawing of his apparatus 
eee described in 1896 is given herewith. 
As ge on Oxyremsinlets Fvcrten” - - Ag. he. remarks Wath. thisssimple 
dioxide inlet; C, carbon-dioxide 7 : 
valve; D, regenerator coils; F, machine, one hundred eubie eenti- 
air or oxygen expansion valve; metres of liquid oxygen ean readily be 
G, vacuum vessel with liquid oxy- : j 
gen: II, carbon-dioxide and air Obtained, the eooling agent being ear- 
outlet; oO, air coil; @, carbon- jon dioxide, at the temperature of 
i ae —79°. If hquid air has to be made 
by this apparatus, then the carbonic acid must be kept wider exhaus- 
tion of about one inch of mercury pressure, so as to begin with a 
temperature of — 115°.” 

The introduction of the vacuum vessel by Dewar has been of 
ereat service in all the work on liquefied gases. A vaeuum vessel 
is a double-walled elass vessel, as shown in Fig. 1, G. The spaee be- 
tween the inner and outer walls of the vessel is exhausted by means 
of an air pump before it is closed. The vessel is therefore sur- 
rounded by a vacuum. As heat is not conducted by a vacuum, it 
is possible to keep specimens of liqueficd gases in such vessels for 
a surprisingly long time. IIcat enough can not pass through the 
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vacuum to vaporize the liquid rapidly. The most connnen form ot 
these vessels is that of a globe. Such a vessel is known as a Dewar 
globe or bulb. 

Ji has been found that liquid air can be kept very well by putting 
it in a tin or galvanized iron vessel, which in turn is placed i a 
larger one, and then filling the space between the two with felt. 
Under these conditions vaporization takes place quite slowly, and 
it is possible to transport the liquid comparatively long distanees. It 
has, for example, been transported from New York to Baltimore and 
Washington. In one ease with which the writer is familiar two 
eans were taken from Mr. Tripler’s laboratory in the morning, de- 
livered at the Johns Hopkins University in the afternoon, and used 
to illustrate a lecture in the evening. After the lecture there was 
enough left for certain experiments that were earried on during the 
rest of the night. 

Tripler, Linde, and Hampson have all sueeeeded im devising forms 
of apparatus by means of which air can be liquefied without the aid 
of other cooling agents than the expanding air. In prin- 
ciple the methods employed by these three workers are essen- 
tially the same. It appears from the published statements 
that at the present time Tripler’s plant is the most efficient. 
While a few vears ago a half pint or so of liquid air is said 
to have cost five hundred dollars, now five gallons can he 
made for about twenty dollars, and probablv much less. The 
general working of Tripler’s apparatus can be made clear by 
theaidlcad. theaceom pan rime drawings, Nie. 2s, aks a\7 A? 
represent steam compression pumps. Air is taken through I 
from above the roof of the laboratory. In the first puinp it 
is compressed to sixty-five pounds to the square inch. Tt, of 
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course, becomes heated as it is compressed. Tn order to cool it down 
again it is passed through a coil, B!, which is surronuded by water of 
the ordinary temperature. This compressed and cooled air is then fur- 
ther compressed in the second pump, 7.16 four hundred pounds to the 
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square mich. Again it is cooled in the same way as before by means 
of water which cirenlates around the coil B*. Once more the air 
is compressed, this tine im the eylinder A%, in whieh it is subjeeted 
to a pressure of two thousand to twenty-five hundred pounds to the 
square ich; and then this compressed air is brought down to the 
ordinary temperature m the cooler b*. The air under this great 
pressure is now passed through the purifier C, where it is freed 
from particles of dust and to a great extent from moisture. From 
C the air passes into the inner bent tube, about thirty fect in length, 
until it reaches D. This may be called the critical pomt of the 
apparatus. IJlere is situated a needle valve from which the air is 
allowed to escape. It, of course, expands enormously, and is corre- 
spoudingly cooled. ‘This very cold air passes into the space between 
the nner and outer tubes, and finally escapes at F. The result of 
this is that the compressed air in the inner tube is soon cooled down 
so far that a considerable part of the air that escapes at D appears 
in the liqnid form. This collects in the lower part of the jacket, 
and on opening the stopeock at FE the liquid escapes in a stream 
the size of one’s finger. 

In Mr. Tripler’s laboratory the liquid is collected in the cans 
already referred to. Although for the reasons mentioned the evap- 
oration of the liquid is comparatively slow, it is constantly going on, 
and as the gas formed occupies a very much larger volume under 
the pressure of the atmosphere than the liquid from which it 1s 
formed, it is necessary to leave the cans loosely covered. Otherwise 
the pressure would increase to such an extent as to burst any but 
the strongest vessels. One cubic foot of liquid air gives at atmos- 
pheric pressure cight hundred cubic feet of gaseous air. 

Liquid air obtained as deseribed is a turbid, colorless liquid. The 
turbidity is due to the presenee of solid water and solid carbonic 
acid. By passing the liquid through a paper filter the solids are 
removed, and a transparent liquid is thus obtained. This, as already 
stated, consists mostly of mitrogen and oxygen in the proportion of 
about four fifths of the former to one fifth of the latter. Though 
it should not be forgotten that this liquid contains argon in small 
quantity, besides three or four other substances in still smaller quan- 
tities, as has recently been shown by Professor Ramsay, we may 
disregard everything except the nitrogen and oxygen. Liquid air 
is a miature of these two substances. They are not chemically com- 
bined as hydrogen and oxygen are, for example. in water. This 
mixture boils at —191° C. (—312° F.), which is the temperature of 
the liquid as it is im the cans. As the nitrogen boils at a lower 
temperature (—194° C. or 318° T°.) than oxygen (—183° C. or 
POT > FL) mere nitrogen is converted into @as in a etven time than 
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oxygen, and after a time the liquid that is left is much richer in 
oxygen than ordinary air. When liquid air is poured upon water 
it, being a little hghter than the water, floats, not qmietly, to be -ure, 
but in a very troubled way. Soon, however, the liquid sinks to the 
bottom because the nitrogen, which is the lighter constituent, passes 
into the gascous state, and the liquid oxvgen which is left is a little 
heavier than water. The experiment is a verv beautiful one. uA 
scientific poet could alone do justice to it. The beauty is enhanced 
by the fact that while liquid air is colorless, or practically so, quid 
oxygen is distinctly blue. 

Although liquid air has the temperature —191° C. (—312° F.), 
one can without danger pass the hand through it rapidly. The sen- 
sation is a new one, but it is evanescent. Very serious results would 
follow if the hand were allowed to remain in the liquid even tor a 
short time. The tissues would be killed. So also, it is possible to 
pass the hand rapidly through molten lead without injury. In the 
latter case the moisture on the hand is converted into vapor which 
forms a protecting cushion between the land and the hot liquid; 
while, in the former case, the heat of the hand converts the liquid air 
immediately surrounding it into gas which prevents the quid from 
coming in contact with the hand. 

When the liquid is poured out of a vessel in the air it is rapidly 
converted into gas. The great lowering in the temperature causes 
a condensation of the moisture of the air in the form of a cloud. 
The same thing is seen when the cover is removed from a can 
containing the liquid. Of course, this liquid does not wet things 
as water docs. When, however, as happened in New York, the lec- 
turer deliberately pours a dipperful of the quid upon a priceless 
Worth gown, he may expect to lear expressions of horror from the 
owner. This experiment passed off most successfully. Every trace 
of the liquid air was converted into invisible gases before the tleet- 
ing agony of the svmpathetie andience had passed away. 

The effects of very low temperature npon a number of substances 
have been studied, and some of them can easily be shown.  Paraftin, 
resin, and rubber immersed in liquid air soon become very brittle, 
and. the color of the resin is completely changed. A beefsteak 
or an onion also becomes brittle, and can be broken into small frae- 
ments by the blow of a hammer. A similar etieet is produced in 
the case of some metals. Tin and iron, tor example, Jecome brittle, 
and the tenacity of the iron is greatly inereased. A copper wire, 
however, retains its flexibility. At low temperatures the electric 
conductivity of all metals is increased. In general, the lower the 
temperature the greater the conductivity. If a copper wire could 
by any means be kept eold enough, electrical energy could be trans- 
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mitted by it with but little loss—perhaps none. Mercury is easily 
frozen by surrounding it with liquid air, and the solid thus formed 
is very hard, thongh i it is eooled dowi sutticicntly it beeomes 
brittle. 

Alcohol can be frozen without dittienlty by means of hquid air. 
By the aid of the lowest temperatures hitherto attainable it has 
only been possible to convert alcohol into a pasty mass. The frozen 
aeohol is as hard as ice. When alcohol is dropped into liquid air 
the drops retain the globular form. When taken out on a platinmn 
loop the flame of a Bunscu burner does not set fire to it. 

Phosphoresccenee is greatly increased by cooling substances down 
to the temperature of liquid air, Vis has been shown by means 
of water, milk, paper, egesx, and feathers. An ege and a feather 


oa 


could be distinctly seen in a dark room. 

Searlet iodide of mercury is converted into the vellow variety 
when it is subjected to the temperature of liquid air. Some other 
colors are changed wider the same circumstances, but not enough is 
known of this subject to warrant a general statement. 

Attention has already been called to the fact that quid air loses 
its nitrogen more rapidly than it does its oxvgen, and that, after 
a time, the residue contains a large proportion ot oxygen. As com- 
bustion is combination with oxvgen, combustion or burning takes 
place more readily in contact with this liquid oxygen than it does 
in the ar. Tf a hghted match is attached to the end of a steel 
wateh spring, and this then plunged beneath the surface of liquid 
wr, the spring will soon take fire and burn brilliantly, the sparks 
{lying off for some distance in beautiful coruseations. ITair felt, 
which does not burn im the air, burns ina flash when soaked with 
liquid air, Finally, when liquid air is confined in anv vessel not 
capable of sustaming an cnormions pressnre, sav about ten thousand 
pounds to the square inch, the vaporization goes on until the vessel 
bursts or the stopper is forced ont. It might therefore be used as 
an explosive without any addition, but its manipulation is not alto- 
ecther shmple. 

Now for the mevitable question: Of what use is liquid air likely 
to be? This is a perfectly proper question, and yet, if seientifie 
workers always stopped to ask it, and would not work unless they 
could find a favorable answer, progress would, to say the least, be 
mech slower than itis. Most great practical discoveries lave neees- 
sarily passed thronel the plaything stage. Some of the most im- 
portant discoveries have not even furnished playthings, and have 
found ne practieal applications as this expression ts commonly under- 
stood, Butt the production of hamd air, while furnishing mankind 
with a beantifil and instructive plaything, seems likely to find prae- 
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tical applications. We may look for these im four directions, to 
each of which a short paragraph may be devoted: 

First, as a cooling agent. Low temperature is marketable. To 
he sure, the demand for the extremely low temperature that can be 
produced by liquid air does not exist to-day, but this concentrated 
low teniperature ean be diluted to suit conditions. The only question 
to be answered in this connection is, then, What is the cost of cold 
produeed Jy liquid air? It is impossible for any one to answer this 
question at all satisfactorily at present. It can only be said that 
this is what experimenters are trying to find out. It appears, how- 
ever, that they are on the way to cheap liquid air, and that as the 
processes are improved the price will become lower and lower. 

Second, for the constrnuetion of motors. There is no doubt that 
liquid air with its enormous power ot expansion can be used as 
a souree of motive power Just as compressed air is. In the case of 
steam it is necessary to heat the water in order to convert it into 
steam, and to heat the steam to give it the power of expansion. The 
cost is, in the first instance, that of the fuel. Given a certain amount 

‘ot heat, and a certain amount of work is obtained. Tf liquid air is 
used, the problem is much the same. Engines must be run in order 
to compress the air which is to be liquefied. Every gallon of liquid 
air has been produced at the expense of work of some kind. Now, 
the question arises at once, What proportion of the work that was 
put in that gallon of liquid air in the course of its production can 
be got out of it again? = [t is certain that all of it can not be got out 
unless all that we have ever learned about such matters goes for 
nothing. In dealing with the problem of the appheation of liquid 
air as a source of motive power we are therefore doubly handicapped. 
Jn the first place, we do not know the cost of the Itquid when pro- 
duced on the large scale: and, in the second place, we do not know 
the probable efficienew of a liquid-air motor. I say * we do not know.” 
Perhaps Mr. Tripler and the others engaged in the experiments on this 
subject do know approximately. We certainly ean not blame them for 
not telling us all they know at this stage of the work. It is unfortu- 
nate, however, that such a statement as was recently published in a 
popular magazine should be allowed to gain curreney—apparently 
with the sanction of My. Tripler. The statement referred to is to the 
effect that ten gallons of liquid air have been made by the use of three 
gallons of liquid air m the engine. Tf that means that the ten 
gallons of liquid air are made from air at the ordinary pressure, the 
tatement is in direct conflict with well-established principles. Tf 
it means that the ten gallons of liquid air are made from air that has 
already been partly compressed, we must know how much work ha- 
heen dene before the liqnid-air engine began. Teaving ont of con- 
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sideration the question of cost, it may be pointed out that liquid-air 
engines would have the advantage of compactness, though they would 
necessarily be heavy, as they would have to be strong enough to stand 
the great pressure to which they would be subjected. 

Vhe third application of Hquid air that has been suggested is 
in the preparation of an explosive. In faet, an explosive has been 
made and used for some time im which liquid air is one of the con- 
stituents. When the liquid from which a part of the nitrogen has 
boiled off is mixed with powdered chareoal, the mixture burns with 
great rapidity and great explosive foree. “To make this explosive, Dr. 
Linde pours the liquid containing about forty or fifty per cent of 
oxygen on fragments of wood chareoal, two or four eubie milli- 
metres in size. These are kept from seattering under the ebullition 


of the hquid by mixing them into a sort of sponge with about one | 


third of their weight of cotton wool.” Of course, this explosive 
must be made at or near the place where it is used. It has been in 
use in the wav of a practical test in a coal mine at Pensberg, near 
Munich. It is claimed that the results were satisfactory. The 
ehief advantage of the explosive is its cheapness, and the fact that 
it soon loses its power of exploding. 

Finally, the fourth appheation of liquid air is for the purpose 
of getting oxygen from the air. This can be aeeomplished by chemi- 
cal means, but the chemical iethod 1s somewhat expensive. Oxygen 
hes commercial value, and cheap oxygen would be a decided advan- 
tage ina number of branehes of industry. It will be observed that 
it is the hquid oxygen that makes possible the preparation of the 
explosive deseribed in the last paragraph. Oxygen as such in the 
form of gas is of value in Deacon’s process for the manufacture of 
chlorine. In this proeess air and hydroehlorie acid are caused to 
aet upon each other so as to form water and chlorine. The nitrogen 
takes no part in the act, and it would be an advantage if it could 
be left out. It is only the oxygen that is wanted. ‘There are many 
other possible uses for oxygen either in the liquid or in the gaseous 
form, but these need no mention here. 

Tn conclusion it may safely be said that it is highly probable 
that quid air will be found to be a useful substance, but it is im- 
possible at present to speak with any eonfidence of the particular 
uses that will be made of it. As work with it is being carried on 
energctically in at least three countries, we may confidently expect 
important developments in the near future. 


PED SECON AEG AONE OF TALE ON Pad EN AdT LE  fh 


PAE SPV SiC, Geo epi sy «Gire dilkice Me Eel lx: 
Dee es ee 
1L.—BIRD=>. 


FTXITE abundance of birds on the four largest islands of the West 

Indian archipelago, where indigenous mammals are almost 
limited to rodents and bats, has often suggested the conjecture that 
the aneestors of those islanders must have been immigrants from the 
east coasts of the American mainland: and that theory seems to be 
confirmed by two facts: the identity, or similarity, of numerous 
Mexiean and West Indian species, and the cireumstance that those 
analogies include so many swilt-winged birds. 

There are no woodpeckers in the forests of the Antilles, and only 
two species of large gallinaceous birds, but a prodigious variety ot 
pigeons, swallows, finches, and 
crows. The aleedos (king- 
fishers) are searce, but the 
blackbirds so numerous. that 
some of the countless species 
seem to claim a South Amer 
can and even transatlantic an- 
cestry. The restless esfornino 
of the Cuban highland forests, 
for instanee, might be mistaken 
for a varnished starling, resem- 
bling the Sturnus vulgaris otf 
western Europe in everything 
but the more brilliant luster 
of its plumage. The curious 
codornilla, or dove quail, too, has its nearest relatives on the other 
side of the Atlantic, in Svria, Arabia, and the foothills of the Atlas. 
It builds its nest on the ground and, judging from its appearance, 
would seem to form a connecting link between the doves and small 
galline ; but its wings are those of a pigeon, and with the assistance 
of a. northeast gale may possibly have carried it across the ocean. 

In studying the geographical distribution ot animals, we may est1- 
mate the prevalence of special genera by the number of their varieties, 
or by the ageregate sum of individuals, and in the latter sense the 
migratory pigeons of our forest States onee nearly outnumbered all 
the other birds of North America, though the family is limited to 
five or six species. But in the West Indies the Columbide pre- 
dominate in both respects. Cuba is a country of wild pigeons as pre- 
eminently as Sonth Afriea is a land of pachyderms and Madagascar 
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of might monkeys, The Cofimba leucocephata (a congener of our 
ringdove) inhabits the mouutain forests in countless swarms, and at 
the end of the rainy scason visits grainfields in such mambers that 
hundreds are sometimes captured in nets, by means of corn scattered 
along the furrows. 

A closely allied varicty is found in San Domingo, where in many 
upland regions a darkey, equipped with a shotgun and a supply of 
eunpowder, can dispense with agriculture and raise a family of 
anthropoids on pigeon pies and florfillas, compounded from the grain 
found in the crops of his victims. 

But the iltyblang (léte-blanc) las scores of smaller and larger 
cousins, culminating m the Cuban primate of the family, the splen- 
did paloma real, with its coronet of pearl-eray plumes and dark-blue 
Wings. 

Dneks, too, must mmnber some twenty West Indian specics, and 
ene kind of wild geese often obliged the rice planters to employ 
mounted sharpshooters, who galloped up and down the long dikes, 
yelling blasphemies, and every now and 
then enforeing their quotations with a 
handful of buekshot. But, for all that, 
the planter could think himself Ineky 
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to gather a sisty-per-cent harvest of the total produce, for experience 
soon Chabled the Jong-necked depredators to estimate the target range 
of the catador within a dozen yards and take wing in the nick of 
time, only to resume their feast at the other end of the plantation. 
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A long-continued process of natural selection has also modified 
the habits of numerous species of West Indian parrots. Four hun- 
dred years ago, when Fernan Oviedo superinteuded the placer mines 
of IHayti, Joris were so abundant and tame that his assistants often 
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amused themselves prowling about a thicket of berry bushes and 
capturing the chattering visitors by means of a common ring net. 
Nestlings could be taken from every hollow tree, and often from the 
thatehwork of deserted Indian cabins; but the overconfident speci- 
mens came to grief, and the survivors have learned to give the Cau- 
easian varieties of the Simia destructor a wide berth. Thev raise 
their young in the cavities of the tallest forest trees, and approach 
human habitations only at dawn of day and sometimes during the 
noonday heat, when creoles ean be relied upon to indulge in a siesta 
nap. In reliance on their protective colors, gray parrakects frequent 
the dead timber of the coffee plantations, while the leat-green Amazon 
parrot sticks to leaf trees. 

“When they alight on a dry branch,” says Captain Gosse, in his 
Jamaica chronicle, * their emerald hue is conspicuous and affords a 
fair mark for the gunner, but in a tree of full foliage their color 
proves an excellent concealment. They seem aware of this, and their 
sagacity prompts them to rely on it for protection. Often we hear 
their voices procecding from a certain tree, or have marked .the de- 
scent of a flock, but on proceeding to the spot, though the eve has not 
wandered from it, we can not discover an individual: we go close to 
the tree, but all is silent; we institute a careful survey of every part 
with the eye, to detect the slightest motion, or the form of a bird 
among the leaves, but in vain, and we begin to think that thev have 
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stolen off unpereeived, but on throwing a stone into the tree a dozen 
voices burst forth into ery, and as many green birds dart forth upon 
the wing.” 

The gorgeous macaws, on the other hand, seem to owe their color 
contrasts to sexual selection. “ Ya son vencidos los pavos de India ” 
— That does beat a Hindostan peacock ”—exclaimed King Ferdi- 
nand, when Columbus introduced those most splendid products of the 
American tropies. 

Nor can the exigencies of protection have evolved the glaring 
colors of the West Indian hornbill. The toco (toucan), as the Cubans 
call the yellow-billed species, can be deseried from a distance of two 
lmmdred vards, and is, indeed, not anxious to be admired at close 
range. Old specimens get as wary as mountain ravens, but, like 
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crows, become ridiculously tame in captivity, and will follow their 
proprietors with loud ecroaks, every now and then opening their luneh- 
trap to indicate their desire for refreshment. They are, on the whole, 
the hardiest of all tropical birds, and can weather the winters of our 
coast towns as far north as Wilmington, in open-air cages, owing 
perhaps to their habit of extending their excursions to the nigh moun- 
tain ranges of their native land. 

Economical Nature rarely wastes the gift of song on a bird of 
bright plumage, but it is less easy to understand why so many feath- 
ered beauties should have been afthcted with harsh and positively 
repulsive voices. Vhe horrid screams of the peacocks, guinea hens, 
and macaws can hardly be supposed to charm their mates, and are 
too easily recognized to deter their natural enemies. But the roars 
(there is no more adequate word) of some species of hornbills would 
almost seem intended to serve the latter purpose. 
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“ The voice of the Buceros bicornis,” says Wallace, * can be plain- 
ly heard at a distance of a mile, so that the amazerent of travelers 
visiting its haunts seems explicable enough. Its screams may be de- 
scribed as something between the bray of a jaekass and the shriek of 
a locomotive, aud are not surpassed in power by any sound that an 
animal is eapable of making. They re-echo through the hills to such 
a degree that it is difficult to assign the noise to a bird, and are some- 
times kept up so continuously as to become absolutely unbearable.” 

The condor and the harpy eagle have not found their way across 
the Caribbean Sea, but the West Indies boast three varieties of fish 
eagles, several species of mountain faleons, and a curious singing 
owl, the oriya, that chants its serenades in the plaintive strain of 
the whip-poor-will, and is dreaded by the Porto Rico darkevs as a bird 
of ill-omen: 

“ Gritaloritva : Venga amigo, 
Venga connigo a mi patria, 
Venga te-digo |” 


Small hooting owls abound, and there are four species of sparrow 
hawks, one of them not much larger than a finch. 

It is probably the smallest bird of prey, and there is no doubt 
that one species of West Indian humming bird is the smallest bird on 
earth, the Vervain colibri, of Jamaica, that lides its nest under au 
orange leaf, and, though an inseet-eater, could be easily overpowered 
by an able-bodied bumblebee. In beauty some of the south Cuban 
species rival those of the Amazon Valley, and frequent every flower- 
ing shrub from the jungles of the coast lands to the highland meadows 
of the Sierra Maestra. In Hayti there are parklike plateaus where 
they often appear in swarms at a time of the year when the forests of 
the foothills are drenched by the afternoon eloudbursts of the rainy 
season, and on some of the smaller Antilles they are seen only during 
the flowering period of special plants. 

In the solitudes of the Morne Range (San Domingo) mountain 
ravens rear their brood in the crevices of steep rocks, and fiercely 
attack birds of prey, not exeepting the blaek-erested eagle, that now 
and then visits the sierras in quest of eonies. But the winged con- 
stables of the highlands rarely Jeave their mountain reservation. Of 
Abd-el-Wahab, the Arabian heretie, it used to be said that * Moham- 
medan zealots shrank in affright from his superior fanaticism,” and 
on the midway terraces of the Dominican sierras the persecution 
mama of the giant erow yields to that of the great shrike, the Lanius 
rufus, that operates pairwise and assails all winged comers with ab- 
solutely reckless courage. 

The raven of the Mornes seems to be identical with the eosmo- 
politan forager that is fonnd in the nplands of the eastern continent 
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from the bleak smmmut regions of the Hindu-Kush to the sierras of 
Portugal, and from the Atlas to the Norwegian Alps; but there are 
several exclusively West Indian species of the genus Corvus, inelud- 
ing asteel-blue rook that thts about the Cuban coffee plantations and 
has a curious halit of perching on a stump and talking to itself in a 
sort of croaking chuckle for half hours together. 

The yalline, as unght be expected trom thei limited wing-power, 
are well represented in the number of individuals, rather than of 


species, ‘Turkeys, thongh abundant in the coast forests of Central 
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America, are not found wild in any part of the West Indies, where 
the peremmial presence of berries would be as inviting as the absence 
of foxes. 

In the mountains some species of eurassow have, however, de- 
veloped into a stately game bird, the Oreophasis niger, or Inghland 
* pheasant,’ that lays a dezen large eges, and in its courtship season 
heeomes so infatuated that it ¢an be approached and killed with a 
common walking-stick. The consequent persecution lias made it 
rather searee in famine-stricken Cuba, but in MWayti it ean still be 
seen dan troops of a dozen or more, scratching up the dry leaves of the 
sierra forests, or pecking at insect-haunted shrubs, exactly like a 
flock of Tennessee turkeys. 

There are also several varicties of trne pheasants, and two species 
of quail (hesides the above-mentioned codornila), and in eastern 
Cuba numerous barnvard eliackens have taken to the woods and he- 
come seoshy that it seems a puzzle low them ancestors in the coast 
range of Barmah could ever be captured and domesticated. They 
“ll practice polveamy, combined with asvstem of co-operative house- 
keeping, to judge from the number of eges that are often found in 
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one nest. At the approach of an unfeathered biped the hen bird 
takes wing with a screech, and is apt to vanish for the rest of that 
day. The roosters are rarely seen, their glaring colors having faded 
into more protective shades of olive and brown, but at dawn of day 
their shrill reveille can be heard from afar in the heart of the pathless 
jungle woods. 

[Zo be continued, | 
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Ni of the things that most strikes one who compares the an- 
ecient theater, and even the theater of a few years ago, with 
the modern theater, is the enormous difference in the eharacter of 
the personages, and particularly the curious frequency of insane as 
principal personages in the modern theater. We have come to such 
a point that one may be almost sure that in reading over a new play, 
by Ibsen, for example, he will find three or four insane personages in 
it, if the characters are not all so. These madmen have character- 
istics so partieularized as to seem as if they might have been depicted 
by an alienist. If the protogenists are not mad, thev are agitated by 
such violent and strange passions as the ordinary world never meets 
in life; which it therefore refuses to accept when they are described 
in a scientific book, but nevertheless receives them when it sees 
them in the seenes or meets them in the romances of the great modern 
novelists. 

Ibsen, for example, has made a most exact picture of the pro- 
gressive gencral paralysis which arises, precisely as he depicts it, in 
men of genius, of great mental activity, who have wasted their heredi- 
tary power in pleasures or excessive work; and there is in them both 
impulsiveness and waut of will power, complete perversion of all the 
instincts, and mental confusion, alternating here and there with genial 
flashes; but he is wrong in aceumulating in a single subject the 
inaladies of a large number of diseased, and therefore exaggerating 
their eeeentrieities—as he exaggerates atavism and heredity of disease 
when he makes the morbid son repeat the same incoherent phrases 
as the father from whom he inherits his disorder used. 

Just and true, however, is that other form of heredity under 
which from a father corrupted by licentions indulgence and by aleo- 
hol, and eriminally vicions, is horn, besides a paresie son, a lascivious 
and criminal daughter, who throws herself into prostitution at the 
first opportunity without any special canse. 
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So, too, that love of art existing now as ouly a dream, and that 
egotistic good nature which enjoys the advantages of a mother’s care 
without gratitude, those short accesses of genial eloquence followed 
by fury which burst out from the midst of apathy, and which are 
drowned in the intoxication of aleohol with a complete, immediate 
forgetfulness of everything, are specifie traits of paralytic dementia. 

Ibsen, in Hedda Gabber, deseribes to us a neurotie woman who, 
being pregnant, and therefore suffering more acute attacks, avenges 
herscl!, though marricd, upon her former lover, who had left her, by 
burning the manuscripts which he expected to make him famons. 
Virile, like all criminals, she nursed her resentment from youth. 

In the Pillars of Society the great political characters are rogues 
and neuroties. 

In Berkmann the true criminal banker comes into play. Tle does 
not kill or ravish, but appropriates the money belonging to his bank 
under the illusion that he will be able to make great gains with it 
through the accomplishment of wonderful things that will secure to 
him his single joy—power; and that he ean then restore the sum 
with redoubled interest. 

This case is of a kind of very frequent occurrence, and shows a 
complete absence in the banker of affection and of moral sense. He 
sacrifices the woman who loves him to further the desires of an accom- 
plice. He has a faithful friend who, robbed by him, continues to 
visit him every day and give him the solace of admiration even when 
all despise him; and he repels him when he fails to absolve him and 
to believe in the possibility of his return to power. Later the de- 
faulter pretends that he has studied his own case, and has probed it in 
every way, with the result of a complete acquittal of himself. And 
why all this? Beeause he las used the money of others for great 
purposes: to connect seas, to exeavate the millions that are shut up in 
the besom of the earth and are erving out to be brought into the 
light. Thus it is that with the combined genius and delirium of 
mncealomaniaes he hears the call of the minerals and the groaning 
of the ships longing to be set free. Conscience, duty, and probity do 
not exist for him. Ie believes that his quality as a man of genins 
permits him everything: therefore he sacrifices to lis chimeras the 
heines who Jove him most. ‘Lam,’ he says, “like a Napoleon dis- 
abled by a shot in his first battle’; and he does not perecive that he 
has grown old, that he has a mortal heart disease; and he dreams of 
retiimning to power and of learing men ask the benefit of his advice, 
and ne longer talks with anvbody, beeause there is nobody but his 
old lover who does not becheve lim guilty. 

Finally. repulsed by all, he plunges into the whirl of life and the 
torment of the mountain, and dics at last of svneope; while his equally 
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egotistical son deserts the mother who adores him to go to the south 
with the wealthy Amasia, duughter of his father’s cucmy. 

In Dostoievski, madmen, especially epilepties, constitute thie abso- 
lute majority of the characters; or else they are boru criminals, such 
as my school has attempted to identify by the figures on the hand. 

» This strange family,”’ he writes in The Elouse of the Dead, * had 
an air which attracted notice at the first glance.” All the prisoners 
were melancholy, envious, terribly vain, presumptuous, susceptible, 
and formal in the highest degree. Vanity ruled always, without the 
least sign of shame or repentance or the least sorrow oycr the com- 
mission of an offense. Nearly all the convicts dreamed aloud or 
raved during sleep. Mlost usually they spoke words of abuse and 
slang, talked of knife andaxe. “ Weare aruined people,” they said: 
“ we have no bowels; therefore we crv out in the night.” 

This impossibility of feeling remorse or penitence, along with 
vanity and exaggerated love of pomp, are characteristics well known 
to all observers. But other traits were manifested perhaps more 
conspicuous, and such as are common to children. On feast days the 
more elegant ones dressed gorgeously, and could be seen parading 
themselves through the barracks. Pleasure in being well dressec 
amounted to childishness in them. 

Reasoning has no power upon men like Petroff, because they have 
not any decisive will. If they have, there are no longer obstacles 
to it. Such persons are born with an idea that moves them uncon- 
scionsly all their lives hither and thither. They are quiet till they 
have found some object that strongly arouses their desire; then they 
no longer spare even their heads. “ More than once have I won- 
dered to see how Petroff robbed me im spite of the affection he had 
for me. This happened to lim at intervals, when he had a strong 
desire to drink. .\ person like him is capable of assassinating a man 
for twenty-five soldi, only to drink a litre; on other occasions he 
would seorn thousands of rubles. He often confessed his thefts to 
me, lamenting that I no longer had the objects, but showed no peni- 
tence for having stolen them; bore reproofs because he thought 
they were inevitable, or because he deserved to receive them: because 
T ought to punish him to compensate myslf for the things I had 
lost, but thought within himself that they were trifles that one ought 
to be above speaking of.” 

Further on the novelist speaks of the smugeler by protession, a 
pleasant tellow, condemned for life for his offenses, who could not 
iose the instinct for smuggling brandy into the prison. Ile received 
only a ridiculous profit, was greatly afraid of the rod, although he 
had rarely passed under it, wept, swore that he would not offend any 
more, and then fell down. 
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Zola also reproduees my epileptic moral madman in La Béte 
fumaine, in the alcoholic in L’Assommoir, the paranoiae in Work, 
and himself confesses to having taken the bricf of his immortal chain 
of romances, Ltongou, from a study made by Aubry in a provincial 
fannly celebrated for its richness m degenerates, criminals, and in- 
saue, all derived from a dull, neurotic Keratry. 

Daudet depicts in Jack a series of mattoid?, that particular species 
of insane which I first discovered, that occupies a position between 
puranoiacs, gemluses, and imbeciles. 

Axcient Romance anp Turarer.—We turn now to the ancient 
theater and romance. All the Roman novels of Petronius and 
Apulems are meh im obscene, nythologieal, and magical adventures, 
most tmprobable and satirical, without ever defining a character or 
including a real madman. 

In the ancient Greek theater, while the idea of heredity is dis- 
ecrmble under the form of fate, while violent passion is every now 
and then depicted under marvelous forms, while anomalies strike us, 
and furies of Ajax and Dejanira, of Orestes and Cdipus, and the 
melaneholy of Philoctetes, they all still have a common type, which 
is not perceived in ordinary life. They are madmen who do not exist 
in any asylim, who scem symbolhieal, and have little correspondence 
with the men of the mythological and heroie epoch to which they 
all belonged; they never, except in Euripides, present a specific per- 
sonage, nor ever, unless with rare exeeptions—as in the Persians of 
Asehylus and a few other lost works, ike the Siege of Miletus—deal 
with contemporary historical facts. 

These poets were concerned with the symbol, the moral, the tradi- 
tion, and, if T may be permitted the term, the blasphemy, the deelama- 
tion, rather than with depicting the person. This is further seen m 
the comedy of the Greek decadence, and still further in that of the 
Romans, in which, except in the political squibs, the same personages 
nearly always appear, as well as showing out of the masks intended 
for the eommon people—and these figures have come down to us. 
There are nearly always the old miser or rake, the go-between slave, 
the brageart soldier, The plots were likewise the same: changed 
children, reconciled lovers, except in the Greek political satires, in 
which the demerits of the adversary were exagecrated into the most 
atrocious caricature, and which beeame hke real humorous journals 
of the politieal trifles of the day. 

Yet these highly enltivated peoples, agitated by @rand public pas- 
sions, had absorbing, moving controversies—the strugeles of the 
Graccli, the banishment of Themistocles and Aristides, and the vary- 
ing fortunes of Marius, of which no trace is found. Nor, for the rest, 
did the Latins, who were our masters, and were, as we are after them, 
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copyists, followers in the footsteps of their Greek predecessors, readapt 
contemporary eveuts to their dramatic lines. We in our turn, down to 
Goldoni and Moliére, and even to this very eentury, have copied those 
ancient comic and tragic writers, warming them up afresh from 
Orestes and Clytemnestra, and from events which had not the least 
echo among us. ‘Trissin, Maffei, and Alfieri delineated more or less, on 
one side tyrants, on the other tyrannicides, which have little to distin- 
guish them from one another. So in Schiller and Goethe, all the pas- 
sions are of the scene rather than of personages. Thus Faust, for 
example, and Margaret, are not persons who have a special character. 
They are, in fact, personages who cover a symbol, who would tell the 
story of literature, the story of the beautiful, the skepticism of knowl- 
edge, but they tell it with a number of interesting, moving facts, with- 
out delineating an individnality. Faust is neither very good nor 
very bad, since he with his easy way of speaking commits rogueries 
of every kind till finally he is redeemed. He is a scientific student 
with a passion for investigation, but in his enthusiasm, instigated by 
the devil or by doubt, he too often deserts the search for the truth 
for that of pleasure, too often forsakes the studies that had ennobled 
his life from youth, and as a man to enjoy the nights of the Brocken, 
and worse, the favors of Margaret, of Helen, till the moment when 
he redeems himself by saving a people; but he does this at the last 
instant, when he is about to die, and has nothing more to enjov. 
Margaret, too, is a child like other children, who, like so many others, 
suffers herself to be beguiled by manly beauty, and has no good 
qualities except that of being able to die with fortitude, hoping with 
the penalty to expiate the sin, which is, in fact, more the devil’s 
than hers. 

The elder Dumas invented an immense diverting confusion of 
facts, but his personages are always the same, and are the occasion, the 
instrument, the setting of the adventures. 

Tue Reasons ror tris Apsence.—The inquiry into the reasons 
of this absence of insane persons in the older romances and dramas is 
acurious one. ‘The first canse les evidently in the law of proceeding 
in every organism as in every work from the simple to the complex. 
As in penal law, not the criminal but the crime was studied at first, 
while now both are studied together; as in primordial medicine only 
the disease was studied, while now the patient is studied first of all; 
so in the drama and in comedy, in the measure that the thought 
has become discriminating, it has substituted or rather assoeiated with 
observation of the facet per se, that of the author of the fact. The 
study, of course, exacts more acumen, but it also better satisfies our 
reinvigorated culture and opens broader horizons to us. 

We have thus done more than abandon the pedantesque seale of 
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the old time and the mere study of the fact; we have introduced char- 
acters into the personages, which, while they correspond to living and 
real characters that we have under our eyes, attempt to resolve a 
problem and teach us a moral, and go so far as to represent to us a 
symbolical idea which is a pure abstraction of the author’s, reaching 
thence the maximum of complication. 

Naturally, such salient characters as madmen, eccentrics, and 
eriminals would not be likely to eseape the notice of the dramatist, 
who finds in them motives for great effects without departing from 
truth and probability. 

But there is another more material reason for the recent introduc- 
tion of insane characters into the theater, and for their greater fre- 
queney and participation in real life. It has been remarked that insane 
persons have multiplied a hundredfold with civilization, to such an ex- 
tent that where a few years ago one madhouse was enough, now five 
hundred and six are needed. ‘Taking, for example, the statistics of 
the most progressive country in the world, those of the United 
States, furnished by its invaluable census report,* we see that the 
number of insane persons, which was 15,610 in 1850, 24,042 in 1860, 
and 37,432 in 1870, rose in 1880 to 91,994; while the population, 
from 28,191,876 in 1850, inereased to 88,558,371 in 1870, to 
50,155,783 in 1880—that is, while the population doubled in a little 
more than thirty years, the insane increased sixfold; so, in the last 
deeade the inerease in population was thirty per cent, and that of in- 
sane one hundred and fifty-five per cent. 

In Franee + there were 131.1 insane per 100,000 inhabitants in 
1888, 185 in 1884, 136 in 1888. These figures indicate that the 
number of insane is larger in the most civilized countries, and is 
increasing every vear. It may indeed be said that many of these 
insane are not produced but are only revealed by eivilization, and 
that the opening of the large asylums has caused a considerable num- 
ber to be brought into the hght who were not known of before. It 
is true that the greater care we give now to tlic insane, as well as 
to consumptives, makes them longer-lived. And it is true that as the 
nind erows enlightened criminals come to be regarded as insane and 
tls inerease the apparent number of such. But all this is not suf- 
ficient to explain a doubling in a deeade, a tenfold increase in twenty 
vears. 

We know, too, that civilization has bronght on the development 


* Compendium of the Tenth Census of the United States, Part IH, p. 1659. See docu- 
tents in the new statistical laboratory, the only one in Italy, of Professor Cognetti, recently 
published at Turin, 

{ Bodio, Bulletin de l'Institut international de Statistique, 1889, pp. 112 and 123. See 
some Sanitary Statistics in Italy and other European States, by Dr. Rasori. 
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of new forms of disease, which hardly existed before. For example, 
general progressive paralysis was formerly so rare that no special 
name was given to it till our time, while now it forms the larger quota 
of the maladies of the wealthy, of thinkers, and of military men. 
Epilepsy has greatly increased in its psychical form, so that what are 
called psychical and obscure epilepsy are a revelation of our times, 
and that its close association with crime (which I believe to be one 
of the sure facts of modern psychiatry) is still accepted by only a very 
few alienists, not to say that it is rejected with indignation, and, I 
will remark, with profound ignorance, by most modern jurists. 

Alcoholism, too, has taken on enormous proportions. Not that 
the ancients did not drink, but rather that pure alcohol had not 
yet been introduced; while in the middle ages it passed for one of the 
most efficacious remedies—aqua vita, living water. Dr. Beard has 
made a most judicious observation in America which I have been 
able to verify in Sicily—that there must be a very advanced degree 
of civilization, or rather of degeneracy produced by civilization, for 
inebricty to be transformed into that aggregation of disasters, espe- 
cially of the nervous system, which is called alcoholism. Now we 
have not alcoholism only, but morphinism, cocainism, all stimuli of 
the nervous system, which are used by barbarians as potent excitants, 
but not to the point of producing stable alterations except in rare 
cases, like the amuck of the Malays. 

And now, we all of us, at least in the capitals and the great cen- 
ters, find ourselves consumed by a feverish activity which makes the 
mind labor much more than Nature intended it should, under which 
is produced all this mass of neurasthenics, hystericals, besides the 
multitudes of moral insane, profoundly egotistical persons, without 
affection and wholly directed by a powerful passion for gold, for 
which they sacrifice everything, even salvation! 

And, finally, we have that group of semi-insane, which I call 
mattoidi, and who are known as détraqués in France and cranks in 
North America—that is, those who have the livery of genius with a 
substratum of weakness and the practical cunning of the average man, 
who betray their errors only when they write, who hardly exist save 
among males (with a few exceptions, like Michel) and in the great 
centers. J have never seen them in the country. Civilization is now 
depopulating the country and building up the cities, as it 1s also aug- 
menting physical excitants with alcoholism, morphinism, ete. Civili- 
zation emblazons the baton of the marshal, and not only of the marshal 
but of the president of the republic, in the eyes of everybody who 
can read and write. Why, then, should we not suppose that civi- 
lization can further derange the equilibrium of mental labor and, indi- 
rectly, therefore cause an increase of insanity? 
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Not only has the number of insane increased, but their impor- 
tance in society has multiphed fourfold; for which reason we can not 
fail to give them attention. The morally insane in politics and the 
megalomaniae insane in the bank who inspired Ibsen are to be found 
walking around in every country. The blood-criminal, transmuted 
into the forger and the bankrupt, penetrates into our houses, and we 
suffer from him every day; while the insane man at first was not 
regarded, or was adored under the form of a saint or hated as a wizard, 
possessed of the devil always, or seemed a phenomenon strange to 
society, a species of extraplanetary meteor. If we add that the de- 
gencration provoked by the abuses of civilization has begotten a mul- 
titude of forms akin to madness which afford a field for combinations 
now tragic, now strangely comic—like the phobia by which one is 
afraid to cross a room, or avoids a certain group of words, or refuses to 
kuow how many doors and windows there are on the street, or can 
not be at ease without saying sexual pacifying formulas; a class who 
with their perverted tastes form a rea] new world apart; and they all 
inay inspire new dramatic settings forth. 

Asa third cause we add that in our age psychology has penetrated 
into all departments. There are psychologies of the senses, of the 
sentiments, of the will, the psychology of the crowd, of the insane, 
of criminals, and finally the psychology of the cell, or at least of 
the infusoria (Binet). Therefore, as statistics is applied to history, 
to politics, to religion, in the same way psychology has at last entered 
into romance and the drama, and has taken the hon’s share. And, 
far from being repelled by the publie, the authors who use it or 
abuse it, ike Euripides and to a certain point Shakespeare, win the 
adiniration of the public; and we are proud to see Zola taking from 
[Uomo delinguente the Jaeques of his Bete humaine to make an im- 
mortal figure of him, and Dostoiewski depicting innate criminals in 
his IFouse of the Dead, and the criminaloid in his Crime and Punish- 
ment; aud we do not despise Bourget when, making more a caricature 
of psychology than a psychology, he assumes to apply it to the toilets 
of women and the Parisian cocoffes under the form of a psychology 
of love. 

Tt may at first sight seem a contradiction that we have shown that 
there were also found in antiquity at great intervals dramatic pocts 
and remancers like Shakespeare, Dante, and Euripides who, led by 
the observing and ercative instinet, did not confine themselves to 
events, but studied characters too, and, keenly pereeiving the dramatic 
potencies In the character of insanity, treasured it up in their works. 
Thus Euripides depicts Helena, vain even into her old age, saving a 
part of the hair she was offering at the tomb of her sister so as not 
to lose what remained of her former beauty; and Orestes has not the 
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simple bestial fury depicted by Eschylus, but has choreic movements, 
genial intervals, and a tendency to suicide, which show that the 
author had attained a true conception of the maniac. 

In the Mahabharata the maiden Damaianti is described as made 
insane by love (Book II, st. 111) and Nalo, who, possessed by the demon 
Kali, stakes his kingdom on the dice, and, denying his wife, abandons 
her in the wood: 

“ And with soul slave to the thought, discolored face, and all 
absorbed in sighs, now lifting up the head, now musing, bereft of 
sense, you would say; a sudden pallor came on. With mind occu- 
pied with one desire, nor sleep, nor the table, nor the sight of familiar 
friends afforded pleasure, nor day nor night gave repose. Ah! poor 
miserable one! thus exclaiming and bursting into tears, by that la- 
ment, by those soul-sick acts, she was recognized by her friends.” 

Niceforus has shown how Dante in his Inferno has delineated in 
the damned the charaeteristies which my school gives to the born 
criminal. Shakespeare has done better, and has divined many crim- 
inal characteristics through the greater intensity of the crime in the 
criminal woman. Virile even when compared with the criminal man, 
Lady Macbeth is erueler than her husband, and, more than that, has 
many of the characteristics of men: 

“ Bring forth men-children only, 
For thy undaunted mettle should compose 
Nothing but males.” 

And Macbeth, as cool in the crime as the artful contriver of it, 
is hysterical and hypnotic, and in the accesses reproduces the acts and 
words of the tragedy, showing that the author knew that hysterics 
and somnambulists often repeat the acts and the emotions which 
mark the climax of their malady. 

Hamlet has the folly of doubts and hallucinations, simulates the 
ravings of a madman, but in his suspicious cunning discovers and 
anticipates what is contemplated to his harm, is homicidal through 
fear, and is yet often discreet, and a good lover, save that his love van- 
ishes before the fixed idea. 

In Ophelia, disappointed love, the contact with a madman or a 
pretended one, the death of her father almost under her very eyes, 
provoke a species of madness which would now be called mental con- 
fusion, with vague ideas of persecution, dim recollections of love 
betrayed and of her father, incoherent and confused expressions end- 
ing in automatic suicide. . This confirms our conclusions. 

Genius has also anticipated an epoch in the use and abuse of luna- 
tics, Just becanse time is canceled for genius, because genius antici- 
pates the future work of centuries. But on this subject the inquiry is 
pertinent why, while in the complaisant literary world such crea- 
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tions as the Argenson of Daudct, the Jack of Zola, and the Eliza of 
Goncourt find, if not an immediate, a kindly and ready aceeptance— 
while all the great artists, even the most ancient ones, have given the 
type which I assign to the born delinquents to executioners and 
criminals—the world has refused to accept the existence of the crimi- 
nal type of insanity in genius, and the relations in criminals between 
epilepsy and erime which are nevertheless received in romance and 
the drama. It is because when we are in the presence of true figures, 
made to move before us under a strong light by the great artists, the 
consciousness of the truth which lies dormant in all of us, smothered 
aud broken under distortion by the schools, reawakens, and rebels 
against the conventional forms which they have imposed; all the more 
so because the charm of art has vastly magnified the lines of the truth, 
has rendered them more evident, and has thus much diminished the 
effort required to master them. If, on the other hand, we base our 
conclusion upon cold statistics and what I should call a skeleton study 
of the facts, we find the old views rising in confusion with those of 
sentiment and the artistic sense, and we arrive at nothing. 


COLONIAL EXPANSION AND FOREIGN TRADE. 
By JACOB SCHOENHOF. 


IFTY years have elapsed sinee the adoption of free trade by 
Ingland. It was hoped that the free entrance of commodities 
extended to all the world would pave the way to an era of mutual 
peace and good will. But, judging by the political situation, and 
taking the armaments as an outward sign of good intentions, the era 
of peace and good will among nations is certainly far off. To get a 
trading advantage here and a concession from a semibarbarous coun- 
try there is still the ambitious striving of the cabinets and the diplo- 
macy of Europe. To give the striving emphasis, industry is taxed 
io the breaking point and labor to the starving point. Mussia ex- 
hausts her resources in a railroad through the Siberian waste in her 
endeavor to obtain an outlet to the sea, which is jealously closed to 
her at the southwestern end of her dominions by England: The 
irader of Manchester, fearing for his markets, grows frantic at the 
prospect of Russian cotton goods being brought to China or to India. 
The mere acquisition of a port in Manchuria by Russia threatens to 
seal his doom. But he might look on with complacency. Russia’s 
labor is very dear, capital is dear, wages are on the Asiatic level, 
famine still statks through the land, intercommunication is made 
difficult by the lack of roads, and her wonderful natural resources 
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lie unimproved because the eyes of greed, like those of the dog 
crossing the stream, are turned on the coveted piece of meat he sees 
reflected in the water, and to grasp which he drops the one he holds 
in his mouth. France bristles with bayonets, and is constantly at 
pains to increase her naval armaments, about whose seaworthiness 
her own minister of marine expresses suspicions, in obedience to 
a nervous restlessness for foreign acquisition. England, after her 
feat in civilizing savages and barbarians in the customary fashion, 
shown again at Omdurman, is ready to turn her war dogs on Franee, 
because the latter has the temerity to demand a slice of Soudanese ter- 
ritory. Well might she have given as hush-money, or for the mere 
grace of the action, a few thousand square miles of a country closed 
to aeeess except by the permission of Great Britain, which has sue- 
cessfully pre-empted every desirable bit of land in sight. 

Germany, instead of using her newly liberated energies at home 
in an endeavor to elevate the miserable condition of her working 
classes, taxes their bread and meat, never too freely supplied, to in- 
erease the size of her armies and the number of her battle ships. The 
defense and expansion of her colonial empire is her leading thought. 
A strange paradox: The workingman and the peasant are overbur- 
dened with taxes on the necessaries of life, so as to procure markets 
for a limnited quantity of factory products outside of the field secured 
in open competition. 

While professing friendship and brotherly love, they all have 
their eyes on their neighbor’s throat, fearful only lest the other might 
cluteh first. 

As we are in danger of being drawn into this vortex, it is well to 
examine the range of possibilities and sce what the trade amounts 
to, to obtain which the scientifie intellect of Europe and America has 
been strained to its limits to diseover new means of destruetion for 
attack and defense unknown to the other brothers in the common 
bond of civilization. 

It is a matter of course that trade among European nations does 
not come within this circle, nor of European nations with the United 
States. It does not depend on battle ships. In the annexed tables 
I have classified the countries in three classes: (1) Independent 
states; (2) colonies of European countries, populated by people of 
European stock; and (3) colonies and dependencies of European eoun- 
tries, but of non-European stock. 

T have reduced the values of imports and exports of the different 
countries, published in their own eurrencies, to American dollars. 
As the values are paper currencies, silver currencies, or conventional 
values, and of fluctuating rates, I have in such instanees taken a 
yearly average, which will be found in the footnotes of the tables. 
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L, Trade of Independent Countries other than of Europe and North America, 


Importa- | Exporta- | I 
Nuinber of ‘tions. Thon- tions, Thou-| 1ports Exporte 
NAMES OF COUNTRIES. . Is per capita. per capita. 
Inhabitants. panes ok fo ana dole Dollars | Dollara. 
Asia (1895), j 
CUI A Sencameecet eres ek Soa es | 383,253 | 128,772 107,499 34 28 
JaPAneed can a ls ck Gotes MHS ee 42,270 | 90,681 62,448 2.14 1.47 
All other states... ............ 27,000 80,000 82,000 1.10 1.18 
America, 
ATMONLNE- Towels et ont ne abated 4,000 103,058 108,671 26.50 | 27.17 
Bra Zi ioe ek cece cipcoteratend Oadeocet abt 16,000 96,000 97,000 6.00 6.06 
Chilet| Pees ecw dhowees ete + 2,700 69,200 72,900 | 25.62 | 27.00 
Peru Pan secd 5 fan accents oSesnis 2,600 7,560 9,000 2.90 38.30 
MextCO.Q a5 hit ae s GaAs 12,600 42,000 22,000 3.382 1.76 
Wa edaysy eked sees eta ba bes 800 25,000 80,000 | 31.25 | 387.50 
Venezuela} ........... . eee. 2,800 17,000 22,000 7.40 9.56 
All other states. .....0 ....008. 11,800 34,000 46,800 3.00 4.14 
South Africa 
Independent states ..........4. 1,000 75,000 12,000 | 75.00 | 12.00 
Total independent states....| 505,800 718,271 622,318 
— Se | See | ee eer 

Asiatic states..........-0.006- 452,500 | 249,453 201,942 
American and South African... 53,3800 | 468,818 420 371 

* Haikwan tael, 74.9 cents. + Yen, 52.9 cents. ¢ Peso, gold, 96.5 cents. 

# Milreis, paper (1896), 203 cents. | Peso, gold. 4 Soler, 43 cents. 

4 Dollar (47 eents) for exports, } Peso, $1. { Bolivar, 19.3 cents. 


gold dollar for imports. 


The year is 1896, and where a different one is taken it is so marked 
against the country in the table. The figures only represent the 
direct merchandise trade. All specie and bullion shipments are 
eliminated from the account. 


II, Trade of India and Dependencies and of Colonies and other Possessions of the 
United Kingdom (Year ending March, 1897). 


liege Importa- Exporta- 
a ro : : ‘ 
wwe on cous avo one | umbe | tl | a | er, a 
BeSee ' | Thousands. | oF aoiars. | of dollars. | Dollars. | Dollars. 
India and its dependencies * ....) 290,690 284 026 378,782 97 1.30 
Colonies, ' 
Cape Colony 2s cacce oe vie See bing 1,820 91,800 89,000 50,04 20.15 
Natal). center a sata ee ati ticournane 778 18,000 6,500 | 238.15 8.20 
Gold Coast and other Central Af-! 
rican possessions... 6... eee 36,700 19,000 17,000 52 46 
(AN AG A saith ec Wi eh cette dare 5,125 118,000 121,000 23,05 | .24.04 
Wrest ndlege rn) 2 innds a eect ie oui 3,614 80,000 25,000 8.33 6.94 
Australasia and Oceanica....... 4,798 204,500 210,000) | 42.65 | 48.75 


Dritilitae ecetsis ceca 343,520 


Trade of all countries under, | 
| 


Trade of colonies with white pop- 
THATIONY, 22 2Ge cit necee ccc teased 16,180 


Trade of Asiatie dependencies...) 290,690 


461,820 | 411,584 
284026 | 378,732 


* Rupee, 32 cents. For Straits Settlement and Ceylon, Mexican dollars @ 47 cents. 
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In examining these tables carefully the reader can form an idea 
as to how the world’s trade is divided, and see what the world is arm- 
ing to its teeth about. 

The only Asiatic country about whose trade the possibilities of 
war may be entertained is China. Japan has shown her teeth and 


LIT, Trade of Foreign Possessions of all other Countries than the United Kinydom, 


{ 


Number of Import ations ‘Repontatlons Imports | Exports 


| 
COUNTRIES (AND THEIR COLONIAL | inhabitants inthou- | in thou- per capita, per capita. 
SESSIONS. ‘ 
se ee 
A. France (1894). | 
AIST ae 5 sg eh hie, SR roe, hac y dc 21,821 16,000 25,000 od 1.14 
Africa, outside of Algeria and 
Mise eels Meet ieen cca “a dacine | 94.500 13,000 22 000 153 50 
America and Oceanica ......... 460 14,500 12,600 | 31.50 | 27.40 
B. Germany (1897). 
ATCA: crees yend withachece se neces s 10,200 2,189 1,078 21 10 
New Guinea...............0-. 400 72 50 8 2 
C. Italy. 
ATCO i535 Welvar ee arenas Relates a lorecane 400 5,600 3,000 
D. Netherlands (1895), 
East India ...........-.. 0.08. 84,000 61,000 §9,600 1.80 2.638 
£. 
Philippines. .................. 77,600 11,000 20,000 | 1.50 2.63 


claws. The history of Poland, Port Arthur, or Kiao-tchow is not 
likely to find repetition on her territory. Only the defenseless tempt 
the avidity of the civilizing nations. The import trade of China, an 
empire with one fourth the population of the entire world, is but 
half as much again as that of Japan, with but one ninth of the popu- 
lation of the Celestial Empire. Japan’s trade has trebled within the 
last dozen years. Her imports of merchandise are over two dollars 
per capita. ‘Those of China are thirty-four cents. It will be said 


Summary of Statistical Tables of the Trade of Colonies and Dependencies of European 
States and of Independent States other than of Europe and the United States. 


Names or Divisrons By | Number of repens. rele [_imnavit. | Imports. | Exports, 

CouNTBIES, CoLoniEs, | inhabitants | myousands | Thousands cent to "| Percert | Per cent 

AND Races. jin thousands.) G¢ dollars. | of dollars, | total. to total. | to total. 
Totals of tabulations I, | 

Il, and IT1......... 1,584,099 | 1,687,758 | 1,540,858 100 100 100.0 
Under British flag... .. 343.520 | 765,820 | "797,932 | 36 48.3 | 60.0 
Under all other flags ..| 605,180 818,779 790,527 64 51.7 49.8 
Peoples of European! 

UesCent. vrei: ak eas 69,450 909,020 831,984 7.3 57.4 42.4 
Peoples of other races.) 879.271 | 675,079 | 755,774 | 92.7 | 42.6 | 47.6 
Anglo-Saxon ......... 17,130 519,300 | 407,584 | 1.8 32.8 2 Ove 
Latin-American... .... 52.300 | 399-700 | 424400] 5.5 | 24.6 | 28.7 
Asiatic races......... 806,611 | 618,079 | 76274 | 85.0 | 39.0 | 44.0 
African races......... 72,500 57,000 | 49,500 | 7.7 3.6 3.6 
States and colonies, wool | 

chief export........ 11,100 | 441,300 | 894,500 1:2 | 187.8 |) O49 
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that China pareeled out to modern nations will vastly extend in 
trading opportunities. So it may. We have, however, national dis- 
position to take into consideration. England has devoted her best 
efforts to India. After a century spent in bringing the various races 
to submission, the process of “ benevolent assimilation ” is helped 
along by a never-ending flow of capital from England. She has be- 
come the teacher and administrator of the people of Hither and Far- 
ther India. It is doubtful whether under existing conditions any 
better government for their three hundred millions could be devised 
by any outer foree. Though England does her utmost, as she un- 
derstands it, to make the people under her dominion happy and _pros- 
perous, although the rule of law and a degree of loeal independence 
are established, yet she finds small thanks from her wards. They 
have their own notions of happiness, and seem to prefer misery of 
their seleetion to the advantages of the white man’s ordering. The 
fact is, the brown man and the yellow man have different notions 
aud desires from the white man. No amount of jostling, pushing, 
and urging will make them take up our views, our tastes, our work- 
ing methods, exeept in the due development of time. Our ideas as 
to necessaries of life and theirs are widely different. Their simple 
needs are easily supphed from native hands, who understand far 
better than our potters do the clay they have to deal with. The 
progress in trade will not be rapid, and will certainly be disappointing 
to those who expect to see it extend into general lines of merchandise. 
The import trade of India and its dependencies (1897) is $284,000,- 
000, inelusive of Ceylon and the net trade of the Straits Settle- 
ments. This amount, directly catering to the wants of fully three 
hundred millions of people, is but about one third more than the 
net import trade of Australasia, with a population of less than five 
millions of people. The per-capita consumption of imported mer- 
chandise of the Asiatie possessions of England is ninety-seven cents; 
of Australasia, $41.66. I must say here in explanation that the 
values of importations of merehandise, as published in the English 
returns and lately reproduced by the Bureau of Statisties of the 
Treasury Department, Colonial Systems of the World, is $305,000,- 
000, whieh would make a showing of $63.33 per capita. But in 
the English returns the intercolonial trade figures are ineluded. 
The Treasury Bureau did not mention this in its publication, and 
gave thereby a basis for erroneous deductions. J have deducted all 
the intereolonial trade figures of imports and exports from the re- 
turns of each of the Australian colonies, so as to bring the figures 
to a basis of parity with the accounts of Canada, and other colonies 
and dependeneics where no duplieations of this kind are possible. 
The figures of importations remaining over are reduced by this process 
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to £40,500,000, or about $200,000,000—$41.66 per capita. The 
inhabitants of the Anglo-Saxon colonies of the world number but 
seventeen million, Their net imports of merchandise are $460,000,- 
000. The seven hundred and thirty millions of Hindu and Mon- 
golian populations import $530,000,000. These are the lands of 
fabled wealth. Antiquity and the middle ages dreamed of riches in- 
exhaustible in conneetion with their names. To-day still the popular 
belief is that the wealth of nations is dependent on the conduct of 
direet trade with the far East. The country ean not be rich whose 
millions find happiness in a suffieient supply of millet or rice, what- 
ever the wealth of a small favored class may be. But these nations 
were the teachers of the barbarians whose deseendants now populate 
Ameriea and Europe. The disciples have improved on the masters. 
We have improved the tools which they invented and applied new 
forees of production. We have cheapened the processes of production. 
We have quintupled, we have decupled time. But whatever our im- 
provements in the tools, they are still our masters in the work. Any 
one who would endeavor to substitute the produet of our mills in 
eotton, in silk, in wool, in wood, iron, elay, in laequer, eloisonné, or 
enamel, for theirs, and not see at a glance the hopelessness, would in- 
deed prove his ineapaeity for grasping the situation. Our best pro- 
dueers study with profit the work of China and, chiefly, of Japan, and 
are grateful for the inspiration they derive from it. But they do not 
attempt to copy. Neither in color effect nor design could they stand 
the test of comparison. Five thousand years have been recovered 
from the sepuleher under which they had been sleeping. But the 
oldest traces unearthed in the valley of the Euphrates still take us 
baek to the farthest East as the originator of what we cover by the 
term “ eivilization.” The Mongolian shares the lot of all who have 
benefited the race. 

If we can not expect great openings for our mill products in 
Asia, Afriea is a new field for the eivilizing efforts of Europe, and 
will repay cultivating, perhaps. The negro has neither factories nor 
workshops. There at least is an unlimited field for trade expansion. 
Germany, the latest comer, with the zeal of all fresh missionaries, is 
eagerly taking up her eolonizing mission. The result is not very 
encouraging. There is a fine set of buildings with garden spots and 
harbor improvements in the settlement at Cameroon, and a well- 
stocked graveyard of what were onee good German boys, victims of 
the deadly climate and of the expansion fever. So far this is the 
only net showing to the eredit side of the ledger. ‘The territory in 
Africa covers nearly one million square miles. The possession of 
such an empire is worth a saerifiee, apparently, and Germany is not 
parsimonious in this direction. The contribution of the German 
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Government to the administration fund of the African colonies 
was $2,194,000 in 189697. This does not inelude the expense of 
maintaining the military and naval forces stationed in the African 
settlements. The annual importations of all the colonies amounted 
(in 1897) to $2,261,000, inclusive of New Guinea. So it costs 
the Government more than one dollar to enable its citizens to do a 
dollar’s worth of trade. The population is estimated at 10,200,000. 
What possibilities stretch out before us, if they could be made to 
wear shirts or uniforms like the native police force, which has been 
organized at Cameroon! The extent of the territory, however, pre- 
cludes the possibility of successfully conducting the missionary 
effort to induce them to wear clothes. The question also remains open 
what return could be made, even if the recipients could be brought 
to appreciate the advantage of a fuller covering of their nakedness 
than the traditional one. 

France is in possession of territories in Africa, the population 
of which is on a more advanced status. The territories of the 
Senegal have been under French dominion for a period of two hun- 
dred years and more, and trade relations with the Senegal and Soudan 
have been assiduously cultivated. In Asia, Tonquin and Annam 
were to open the road to a very active trade with China. She has 
held undisputed lodgment since 1814 in Pondicherry and other 
towns in India that remained over to her from her East Indian em- 
pire conquered by Dupleix and abandoned by Louis XV’s weak 
policy. Still, with all the tender care and an expenditure for the 
colonial service, as per budget of 1898, of about 80,000,000 franes, 
and not counting the colonial expense élat of the ministry of war 
and of the navy, the entire export trade of France to her Asiatic 
possessions is 85,000,000 franes; to her African dominions, outside 
of Algiers, 22,000,000 frances; and to her American possessions, with 
barely five hundred thousand inhabitants, 85,000,000 francs. The 
territories to which this trade caters have a population of about 
twenty-two million in Asia and twenty-five million in Africa. If we 
include the French islands in America and French Guiana, the ex- 
ports of French merchandise to all her colonies amount to about 
95,000,000 frances. Tf we include the allowance for colonial service 
from the nayal and military budget, France has an expense that ex- 
ceeds the amount of her colonial export trade. ILow much better 
off France would be if she would drop this burden! She could do 
the same trading and save her money, annually wasted, and her men 
annually slaughtered to the mania of colonial expansion. 

The forty-five millions peopling the French possessions in Asia 
and tropical Africa consume altogether about $80,000,000 worth 
of foreign imports. The French share of this is about $11,000,000, 
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or a little over one third—eleven millions of trade against fourteen 
millions of direct expense. The contributions to the American col- 
onies are hut $2,000,000, inclusive of about $1,000,000 to the penal 
establishment at Cayenne. 

Italy’s demonstration of the extent to which this madness can 
earry otherwise sane statesmen is fresh in everybody’s memory. 
Outside of Russia, the poor—meaning the working classes—are in no 
country of Europe as poor as in Italy. If we take the production 
per acre in all the cereals as a gauge of interior development, then 
no European country west of Russia, not excepting Spain, is in a 
more backward state. Wise statesmanship would have found here 
a field for cultivation sufficiently large to tax all its energies. The 
peaceful acquisitions of industry did not satisfy the ambition of the 
Government. Conquests in equatorial Africa were deemed more 
essential to the kingdom’s material welfare, but lately freed from 
the deadening grasp of clericalism and absolutism, than the improve- 
ment of opportunities lavishly present at home. What she has cul- 
tivated at an enormous expense of blood and treasure has borne the 
ordinary harvest of failure and disaster. The entire import trade of 
Massowah, to which the whole world contributed, and which is largely 
a transit trade, amounts to about $5,000,000. The expenditure 
on account of her Red Sea possessions for the year 1895-96 is given 
in the Statesman’s Year Book as 123,738,064 lires ($24,000,000). 
The contribution to the maintenance of this her “ white man’s bur- 
den,” from 1882 to 1895, was 803,905,926 lires. At present (1897- 
98), after the sobering lesson received in 1896, the net expense is 
about $3,500,000 (17,000,000 lires). 

The three powers—France, Italy, and Germany—point a les- 
son of unmistakable significance. The figures speak for themselves. 
No amount of expense can make the African and the Asiatic con- 
sume an appreciable amount of European merchandise. No amount 
of cultivation can make the tropics endurable to the northern man 
Labor and exertion on his part under the rays of a deadly sun and 
a miasma-breeding soil are entirely out of the question. Those who 
would make the endeavor in the manner of the temperate zone would 
only sueceed the sooner in reaching the end of white man’s settlement 
in the tropics, disease and death. 

Many point to the Dutch East India settlements as a successful 
commercial enterprise. But, taking the best construction given to 
the story from the trader’s point of view, the present satisfactory 
conditions have been reached after a great deal of disappointment, 
loss, and bloodshed. A large revenue is acquired from Government 
sales of colonial produce; still, with all this added to the other 
revenues from land tax, excise, and other duties, the Government has 
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a deficieney of over 10,000,000 florins a year in her East India pos- 
sessions. The budget for 1898 shows an expense état of 146,150,164 
florins, which is met by a revenue from all sources of but 135,204,203 
florins. 

This is the richest part of the Malay world, and for eenturies has 
been in the possession of Europe’s most enlightened people. The 
results, if the per-capita unit of imports and exports is taken as a 
criterion, are not different from those shown in the aceount of the 
Philippines, governed for centuries by Spain. The loss of their 
colonies is aseribed to the oppressive rule which the Spaniards exer- 
eised. The Netherlands, devoting all their efforts to the development 
of the resources of the islands, at least during the greater part of this 
century, do not show much better results. The imports per 
capita of the Dutch possessions are $1.80, and the exports $2.63. 
The imports of the Philippines are $1.50 and the exports $2.63 
per capita. 

Irom this we may be permitted to deduee that the Malay Islands 
are not lhkely to prove a more thankful field for cultivation by our 
traders than to the extent indicated in the trade reports set forth 
above. 

Under the conditions here delineated, it would be inviting all 
the risks and dangers connected with expansion and colonization, 
while nothing is to be gained in a commercial sense that ean not be 
realized by the means now in our hands. 

All the ends of trade can be attained without territorial expan- 
sion. The trade in the hands of peoples under English sovereignty 
is open to all commerce on equal terms. Not even the sovereign 
country, except in the recent eoneessions by Canada, reeeives a prefer- 
ence. The protection of the British flag is tendered gratis to the 
colonies and dependeneics. ‘The imports of these countries cover 
about one half of the trade of all the world, outside of Europe 
and the United States. Though they have but 4.67 per cent of 
the population, the Anglo-Saxon colonies do sixty-nine per cent 
af the trade of all the colonies and dependencies of the British 
tmpire. 

South and Central America absorb about one fourth—24.6 per 
cent of imports and 26.7 per cent of exports—of the world’s trade 
here summarized. The colonies peopled by Anglo-Saxon popula- 
tion and the Latin-American states together, though but 7.3 per 
cent of the inhabitants, do an importing trade of 57.4 per cent of 
the trade of the world here reviewed. The countries trading under 
the protection of the British flag and the Latin-American states eom- 
bined have about seventy-three per cent of that trade among them. 
All this trade, as well as by far the greatest part of the rest, is ineon- 
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testably aceessible to-day on an equal basis to all the world. The 
key to it lies in the best terms, the best value. ‘The trader and not 
the admiral governs the field. Prinee Heinrich will not sueceed 
better than Admiral von Dicderiehs in convincing China of the ad- 
vantages Germany ean offer if Mr. Carnegie’s rails are cheaper than 
Mr. Krupp’s. A whole fleet of Ameriean battle ships will not con- 
vince the Asiaties that our cotton goods are as desirable as the Eng- 
lish so long as the latter make goods suitable to their markets, and 
the Americans offer only produets calculated to cover the home 
demands. 

The golden rule is a more effeetive trade opener than the cannon’s 
mouth. Fair and square dealing among nations does not entail ex- 
pense, but brings in good returns. Our national policy, however, 
has been one studiously calculated to array the world against us. 
Like every poliey in behalf of a selfish interest, it injures the foreign 
people against which it is directed far less than the nation which de- 
vises it. 

The trade of Australasia, Argentina, and Uruguay, and the Cape 
is based chiefly on wool and hides. The imports of these countries, 
numbering but eleven million inhabitants, amount to $440,000,000, 
equaling in amount the trade of China, Japan, Persia, and India, with 
their seven hundred and fifty million inhabitants. Though but 1.2 
per cent of the population of the world (outside of Europe and the 
United States), their imports are 27.8 per cent of the totals of the 
figures in the tables. In exports they do about $400,000,000, or 
24.9 per cent of the total sum of exports here given. It would 
be worth cultivating friendly relations with them. They are in- 
habited by people of European stoek, and come nearer to the stand- 
ard of life of Americans than any of the other nations of the globe. 
Our latest effort to draw them closer to us was the Dingley tariff, 
with its duty of eleven cents a pound on greasy wool and of fifteen 
per cent on raw hides. The aetion can not be construed as a very 
friendly one. But neither is the effect as calculated by the wise heads 
who insisted on the provisions of the wool tariff, the woolen and 
worsted manufacturers of the East, and the wool raisers of the West. 
The wool and woolen trade of America has suffered many vicissitudes 
during the thirty-five years of high tariffs. It has gone through 
many periods of depression. But it is doubtful whether at any time 
more disastrous conditions existed than have marked the twelve 
months ending at this writing (Mareh, 1899). 

The situation can be appreciated from the fact that wool, imported 
prior to the passing of the Dingley tariff, is being reshipped to Eng- 
land, where it is bringing better priees than ean be obtained here 
under the egis of the protective duty of eleven cents a pound. Three 
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and a lialf million pounds were shipped in the seven months ending 
January 3ist. 

We should profit by this experience, try to eultivate friendly 
relations in parts of the world where advantageous trade eonneetions 
ean be established, instead of following the ignis fatuus of Asiatic 
expansion. 


THE INTERPRETATION OF NATURE. 


Br EDMUND NOBLE. 


T is an interesting and suggestive fact in Nature study that at | 

the outset man was thrown utterly upon himself for the very 
voeabulary of the world-puzzle which presented itself to him for 
solution. He had not only to wnriddle his “ inseription in an un- 
known tongue,” but to evolve even the possibility of an explanation 
out of his inner consciousness. His first theories of the universe were 
based, not on anything whieh the cosmos was, independently of him, 
but upon his own nature and activities as a living animal. This re- 
sort to himself as his ehief means of interpretation resulted from the 
very nature of the knowing process; for knowledge cf things is 
never in any absolute sense what things are, but is rather what they 
are like. When we eognize an object we do it by referring that 
object to the elass of objects which in one or more respects it re- 
sembles. And as in this process we draw from the objeets most 
familiar to us the principle of explanation which we need for the less 
familiar things that have not yet become part of our mental pos- 
sessions, much depends upon priority in the setting up of mental 
classes, as well as on the strength of the impression which they make 
upon the mind. The earliest and deepest elass impressions are neces- 
sarily those which arise out of man’s knowledge of himself—of his 
body and the parts thereof, of his corporeal activities, and of his feel- 
ings and thoughts; next, of the bodies of other men and of their 
movements; finally, in the order of vividness, of the animate and 
inanimate objects most nearly related to his lite. It is these elasses 
which, by virtue of their priority and strength, naturally acquire 
dominating influence over all later acquirements, and it is to them 
that the mind refers the impressions gained from the more remote in- 
organie world. 

Among the simpler illustrations of the effort man makes to assimi- 
late the external system to himself are those with which we are more 
or less familiar in the domain of language. We find them first in the 
forms for gender by which, in all inflectional tongues, inanimate 
objects are to this extent likened to living animals. A similar tend- 
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ency is at work in the widespread lingual habit of naming things after 
parts of the body, as in the case of “ door,” called the “eye of the 
house ”’ by the native of Banks’ Island; of “son-tree,” the term ap- 
plied by the Siamese to “fruit”; of the Malay’s use of the noun 
“child” for “lock”; of “house-belly,” the African Mandingo’s 
equivalent for “in the house ”; and of “ hair,” often used for “ leaf ” 
or “feather” in many Melanesian languages.* In more modern 
forms of speech the process is suggested by such expressions as tlie 
head of a bridge, the eye of a needle, the mouth of a river, the neck 
of an estuary, the trunk and arms of a tree, the lungs of a bellows, 
the bones of an umbrella, the nose of a promontory, the ears of a 
book, the fingers of a clock, the legs of a table, the veins of marble, the 
foot of amountain. Then there are analogies based on the activities 
of the human body, for when we describe things as standing, sitting, 
or lying; as rising, falling, running, or climbing—when we use 
expressions like “striking clock,” “dancing light,” “sleeping lake,” 
“ yawning precipice,” “laughing skies,” “ babbling brooks,” “ raging 
billows,” we are applying to the objects named terms originally used 
to describe our own acts. The sense of hearing, again, is utilized 
in such expressions as taube Nuss (“with nothing in the shell ”’) and 
taube Wohlen (“those which have burned out”). So the defect of 
blindness is objectified in the cwcum vallum of Roman speech, in 
ciego, said in Spanish of cheese that “has no eyes,” and in the blinder 
Schuss of the Germans, whose more familiar Augenblick everybody 
recalls. Not less suggestive are the numerous expressions which pro- 
ject conceptions of life and death into the environment, such as the 
caput mortuum (téte morte) of chemistry, eau vive (Quellwasser), 
“ dead water ” (turn of the tide), todte Farbe and lebhafte Farbe, vivus 
lapis (firestone), “quicksand” and “ quicksilver,” the “dead of 
night,” “dead weight,” a “dead level,” and todtes Kapital. Nor 
must we forget that the reading of vitality into inorganic objects, 
common enough among savages, has by no means disappeared from 
civilized races. Dy. Stanley Hall’s inquiries have shown that out of 
forty-eight children just attaining school age, twenty believed the 
moon and stars to be alive, fifteen thought a doll and sixteen thought 
flowers would suffer pain if burned. One pupil described the 
crescent moon as “ half stuck ” or “half buttoned ” into the sky; the 
spluttering of coals in a fire was called “barking” by a girl four 
years and a half old. Miss Ingelow says that when over two years 
old, and for about a year after, she had the habit of attributing in- 
telligence not only to all living creatures, but even to stones and manu- 
factured articles. 

This projection of words originally descriptive of the human body 
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or of its activities into the objective world of Nature finds its richest 
illustrations in poctry,* where it may be held to represent less the 
elaborate artifice of a cultured mind than one of the most primitive 
tendencies of that mind powerfully swayed by emotion. Yet the 
process belongs equally to the more prosaic efforts which man puts 
forth to utilize the objects of his environment in the interests of sclf- 
maintenance. One of the earliest of these is seen in the use of words 
describing parts of the body to facilitate the description of the ex- 
ternal world in its numerical aspeets. Thus the Chinese use for 
“two ” certain syllables (ny and ceul) which originally mean “ ears,” 
the Hottentots employing the word for “hand ” in the same sense. 
In middle high German the word for “sheaf” (Schock) signifies 
sixty, and is apphed in that sense to all kinds of objects. The Letts, 
owing to their habit of throwing fish three at a time, employ the word 
mettens, “a throw,” in the sense of “ three.’ Among the same 
people flounders are tied in lots of thirty, whence has arisen the prac- 
tice of designating thirty by the word kahlis, meaning “ cord.” The 
Quichuas attach the significance of ten to the word chuncu, “heap.” 
The Gallas word for “half” has been traced to the verb chaba, “to 
break,” and is the equivalent of our own word “ fraction.” So in a 
large number of languages the term for hand signifies “ five,” “two 
hands” meaning ten, and “man” (“two hands and two feet”) 
twenty. 

A like origin must be clatmed for the measures of space and 
weight needed by man in his industrial and commercial activities. 
The finger, the thumb, the hand, the palm, the forearm, the foot— 
the extended arms, as in the ancient orgya, and the extended legs, as 
in the modern yard—have all played a fundamental part in determin- 
ing the standard measures of the civilized world. ‘To the same class 
belong the yun, the extent of field that could be worked by a laborer 
in one day; the stade, the distance which a good runner could traverse 
without stopping to take rest; also measures of time, such as the old 
division of the day based on the length of a man’s shadow. 

The human body was thus of primary importance as a means of 
comprehending and coming into relations with the external world. 

3ut men also sought to make the environment intelligible to them 
by projecting into it the images gained from the more general aspects 
of their life. Such phrases as “ pig of iron,” “monkey wrench,” 
“battering ram,” “lifting crane,” remind us of a period in which 
objects were actually shaped so as to enable the mind to accommodate 
itself more completely to the thought of their vitality. The Greek 
sailing vessel, for example, was so construeted—with the body of a 
bird, with “ine eks, eyes, and projecting ears—as to make it seem to 
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the navigators of the time as almost alive. And the dolphins, eagles, 
ravens, and dragons which threatencd England from the prows of 
the invading Danish fleet have had their prototypes in almost every 
nation that has betaken itself to the sea. 

Not less suggestive are the more general aspects of the process. 
Our ancestor called the earth’s satellite the “ moon,” or “ mcasurer,” 
because it served him as a divider of time. The familiar grains of 
wheat and barley which he harvested became the units of his meas- 
ures. So the names of his seasons were based on the fall of the 
leaves, the reappearance of particular stars, or the periodical inunda- 
tions upon which he depended for his food. The most primitive 
method in chronology is that which enables man to orient himself in 
the world of time by associating particular lunations with vicissitudes 
of weather, with seasonal aspects of vegetation, and with the con- 
stantly changing sights and sounds of the animal world. In the 
ealendar of the Crees,* for example, we find such designations as 
“ duck-month,” “frog-moon,” “leaf-moon,” “ berries-ripe-month,” 
“buffalo-rutting moon,” “leaves-entirely-changed,” “ leaves-in-the- 
trees,” “ fish-catching-moon,” “moon-that-strikes-the-earth cold,” 
“eoldest-moon,” “ice-thawing-moon,” “ eagles-seen-moon.” So in 
the calendars of Central America and Mexico,+ the months are named 
variously after the arrival of birds, the blossoming of flowers, the 
blowing of winds, the return of mosquitoes, and the appearance of 
fishes. The Greeks constantly used the movements of birds to mark 
the seasons; the arrival of the swallow and kite were thus noted. 
Hesiod tells us how the ery of the crane signaled the departure of 
winter, while the setting of the Pleiades gave notice to the plow- 
man when to begin his work. The Incas ¢ called Venus “ the hairy,” 
on account of the brightness of her rays, just as the Peruvians named 
her the “eight-hour torch,” or “the twilight lamp,” from the time 
of her shining. One at least of the three portions into which the 
Grecks divided their night received its name—epl Avyvev adds— 
from the social custom of lighting the lamps at dusk. For whole 
races the departure of the sun made night a time of danger, and man 
did his best to lessen the mystery of the heavens by filling their 
obseure depths with the figures of animals and heroes, or by likening 
their shining lines of cosmic cloud to a road or highway for the march 
of beings celestial and terrestrial. Thus, for the speakers of Sanskrit 
the Milky Way was “The Path of the Gods”; the Lithnanians 
dubbed it “ The Bird Road”; in Low German it is known as “ The 


* Contributions to the Ethnology and Philology of the Indian Tribes of the Missouri 
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Way of Cows”; the Cymris associated it with the course of the 
wind; for Scandinavians it was “The Road of Winter”; the 
Persians viewed it as the route along which the straw carrier drew 
his burden; to this day the Winnebagoes call it “The Way of 
the Chicfs.” * 

Science itself is indebted to terms and phrases in which outer reali- 
ties are assimilated to the eireumstances of the life lived by man and by 
the societies which he forms. Such words as “ attraction,” “ repul- 
sion,” “ resistance,” “nature,” “body,” “atom,” “current,” contain 
obviously anthropomorphie elements. The human origin of the idea 
eonveyed by the term “ inertia”? may be more or less veiled by un- 
familiar Latin elements, yet it is recovered for us again in T'rdgheit, 
“idleness,” the German form of the word. The phrase “ natural 
selection ” contains a teleological element which has more than once 
been used to throw discredit on the process whieh it describes. And 
when one observes how persistently sueh an anthropopathie expres- 
sion as “ affinity ”’ is still applied to chemical reaction, or with what 
naiveté the term “law ” is transferred from the realm of human juris- 
prudence into the domain of natural processes, one ceases to wonder 
at the constant confusions of outer with inner in which so much of 
the psychomorphism of the time has had its origin. 

It would be strange, then, if, seen in so many of man’s efforts to 
interpret the inanimate things around him, this process of self-pro- 
jeetion should not also be valid for the larger relations of his mental 
activity to the universe. It is but a step, in fact, from the appliea- 
tion of anthropomorphie words to the objects and processes of Nature, 
to the employment regarding such processes of anthropomorphic 
thought. As the ehild finds the satisfaetion of its fancy in the dis- 
covery of some strange face as suggested to him in the decorations of 
the wall paper which surrounds his siek-bed, or in tracing out from 
the contours of elothes hung up within range of his vision the pre- 
posterous outline or figure of some human likeness or earieature, so 
the savage, with a deeper purpose born of necessity, traces out from 
the larger patterns of the moving world about him the organie shapes, 
embodying will and personality, that are to serve him as explanations 
of the external power which touches his existenee for good or for 
evil, and which, thus serving him, enable him to come into relations 
with that power. It is the deepest interests of human life which 
make this process necessary, and it is of the very nature of the 
process that the charaeters thus projected into the environment must 
always—thronghout the history of human aseent, and at every par- 
ticular stage of it—be closely and definitely correlated with the degree 
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The earliest of the animal characters displaying this correlation, 
and used as a means of understanding the environment, could not 
well have been other than that of motion. That by the higher mam- 
mals, at any rate, moving things, even when inorganic, are generally 
regarded as alive, is a view rendered probable by a large body of evi- 
dence.* But when man finally appeared on the scene, a new element 
came in to complicate the merely animal attitude in which vitality 
was attributed to inanimate objects in motion. By contemplating 
the phenomena of his subjective life, and observing analogous phe- 
nomena in his fellow-beings—through the consideration of dreams, 
swoons, even death itself—our ancestor discovered in himself a char- 
acter deeper than that of vitality; came to recognize that the living 
creature, animal and human, possesses an inner principle or essence 
underlying its activities; is not only “alive,” but also “ animated.” 
At first the conception of vitality was one with the conception 
of bodily activity; at last man learned to differentiate the move- 
ments of the body from an inner essence to which he believed 
them to be due—learned, in a word, to distinguish between the cor- 
poreal existence and the soul. And having effected this first rude 
division of the characters of soul from the merely physical attributes 
of life, our ancestor soon projected the new view which he had 
reached of himself into the objects of his environment. The benefi- 
cent influences of Nature, so necessary to his life, he now invested 
with the good purposes of the better nature within him; in the 
maleficent forces of the cosmos he read the malignant will of his own 
angry passions. 

But it is not as mere phenomena that these powers, thus finally 
ensouled and regarded as personal, can be thought about. In the 
beginning the human mind carries on its mental processes largely 
with the aid of images—recovered images of something seen, heard, 
felt, or tasted—and is yet far off from the stage of scientific thought 
in which abstract concepts take the place of the recovered mental 
pictures which have been yielded through the senses. Man thus 
needed concrete images with which to think about the personal powers 
of the external world, and he naturally found them in the animal and 
human shapes already familiar to him. Discovering some likeness 
between a Nature force and some animal, he henceforth associated 
the two, and recalled the image of the animal as the more concrete 
means of mental recovery when he wished to think of the abstract 
Nature power. Or, associating some departed ancestor, relative, hero, 
or king with the Nature foree—an association which would be great- 
ly strengthened by belief in the survival of the soul after death— 
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he gradually confounded the disembodied human power with the 
soul of the Nature power, and through the law of least effort, used the 
conerete image of the departed human being to stand in his mental 
processes for the much more dithcult thought of the Nature force. 
But, whatever the process, animal shapes were obviously needed to 
reduce the Nature powers to such a degree of coneretencss as would 
make it possible for primitive man to deal with them as objects of 
thought. And it is not less certain that while, for some races, the 
earliest shapes thus utilized were those of the lower animals, the final 
form for all races was that of man himself. 

In the anthropomorphie stage, then, there is the same effort to un- 
derstand the external system by assinilating it to something with 
which man is already familiar. The worshiped deities may be many 
or few, numberless as the Nature forces, polytheistic as among the 
Greeks and Romans, or one as in the monotheism of the Semite. 
Man likens them to himself, attributes to them not only his outward 
shape, but also his failings and virtues, making his Pantheon re- 
semble not only the social order, but also the political system under 
which he happens to live. It is the completeness of this assimilation 
which made anthropomorphism the most persistent aspect of man’s 
intellectual growth the world has known. Yet the view could linger 
only as the possession of the intellectually slothful and immature. 
The inadequacy, the erudeness, of the conception in which Deity was 
imaged as a gigantic man gradually forced itself upon the attention 
of the more thoughtful. Increased mental activity, a better acquaint- 
anee with natural processes, brought the idea of a power above 
Nature rather than merely superior to man; and as the human mind 
passed from the eoneeption of the superhuman to that of the super- 
natural—as, moreover, the thought of merely local gods gave way to 
the idea of gods not limited in their functions to particular areas— 
the anthropomorphie shapes naturally fell away from the powers they 
could no longer adequately represent. 

Then other changes, strictly correlated with man’s advaneing 
knowledge of himself, ushered in the latest stage of his attitude toward 
the external system. For in the same mind which had been com- 
pelled to reject crude anthropomorphism, there had been growing 
the consciousness of man as something more than a mere compound 
of vitality, consciousness, and will—something more than a set of 
bodily and mental capacities essential to the work of self-maintenance 
—the thought that man was the suin of his higher, not of his lower 
qualities, that heneeforth he must be measured by the activities which 
he earried on in the domain of pure thought. And this recognition 
of mental attributes as the most worthy, the most exalted characters 
of human personality, could not fail to impress itself upon the eon- 
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ception of deity already undergoing deanthropomorphization. More 
and more, therefore, in the higher mind of the race, the Divine Being, 
not only losing his former bodily form, but yielding even the grosser 
attributes of personality with which he has been invested, becomes 
for the thought of man a psychical being in the deepest sense of that 
term. Anthropomorphism, or man-likening, passes away, and in its 
place comes psychomorphism, or mind-likening. 

Two aspects are thus recognizable in the mental interpretation of 
the environment: on the one hand an aspect which may be called 
causal, since it seeks the source of the power exerted by Nature forces 
and objects; on the other, an aspect which is obviously formal, its 
main significance being that it condenses, so to speak, groups of 
qualities into a single mental sign. . The causal aspect yields, in how- 
soever simple or complex a form, a theory of the cosmos or of its 
parts; the formal aspect is no more than a means, ready at hand, in 
the visible bodies of animals and men for facilitating the use of that 
theory in processes of thought. Hence we may regard vitalism, 
animism, psychomorphism as so many stages of man’s attitude to- 
ward the external system, corresponding with the degree of his power 
to apprehend the more abstract as distinguished from the more par- 
ticular and superficial characters of things that come within the 
range of his knowledge. In the first, he explicitly recognizes vitality, 
the most obvious character of Nature force; in the second, subsuming 
vitalism, he raises the soul life to the place of honor; in the third, 
subsuming both vitalism and animism, he emphasizes in psychio- 
morphism the highest human qualities which his mind enables him 
to recognize. 

The passage from the idea of multiplicity te that of unity is 
itself an inseparable part of the total process. As at the beginning 
man reads vitality into the separate objeets and forees of Nature, 
without any thought of their underlying unity, so he regards as dis- 
crete, unconnected, objectively unrelated, the multifarious souls with 
which, in his thought, these various powers of the environment have 
come to be animated. But in course of time, by an inner necessity of 
intellectual growth, relations come to be pereeived between the forees 
of Nature, likenesses are recognized between the functions of spirits 
aud deities—between the powers put forth and the results achieved. 
The result is a process of coalescence which, to describe it in the brief- 
est way, first merges a large number of spirit-evolved gods into a 
smaller number of relatively independent divinities, forms these into 
pantheons of gods each subordinated to a superior, and finally unites 
all beings regarded as divine in the single, all-comprehending, omnis- 
cient and omnipotent Deity of monotheism. 

In all this advance, moreover, we find that the process illustrated 
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by the changing phases of man’s mental attitude toward Nature also 
holds good of the multifarious acts by which, in what is known as 
religion, man has sought to realize that attitude in conduct. For, 
in secking to adjust himself to the system of Power, man has been 
foreed to conceive of his Pantheon in terms as well of his social 
arrangements as of the political system under which he happened to 
be ving. The spirit world of a horde of savages could only reflect 
the indefiniteness and disunion of the nomads whose imagination it 
satisfied. But as the household made its appearance, as a definite 
social structure arose, and the straggling tribes began to be united 
into nations, the gods themselves took on the characters of an analo- 
gous transformation. ‘The divine selfishness—the “ remota ab nostris 
rebus ’’—long ago satirized by the poet Lucretius, obviously corre- 
lated with the attitude of man toward man, just as naturally gave 
way, with the growth of the social sympathies, to the thought of that 
more active concern in human affairs which is one of the salient char- 
acters of the later phases of monotheism. ‘The original indifference 
of Deity toward ethical issues—a widespread feature of the earlier 
religious conceptions—could not but pass away with the moral stag- 
nation of the ancient communities out of which it had arisen. So the 
comparatively new thought of a God definitely identified im his aims 
and activities with the cause of moral reform is no less obviously a 
result of the new attitude of man himself toward problems of social 
improvement; while the persistence with which, in human thought, 
morals remain associated with religion sufficiently illustrates the ex- 
tent to which man’s view of each has been determined by the self- 
knowledge which underlies his attitude toward both. Note also, 
finally, the manifest relation in whieh our human thought regarding 
mind and body has always stood toward conceptions of a world-soul, 
and then the dependence of man’s view of the relation of God to 
the world upon the knowledge of his own planet and of its place in 
the universe. For as long as our ancestor held the old geocentric 
theory of the cosmos—regarded the heavens as a set of spheres revoly- 
ing around a flat earth—the thought of a deity outside the world re- 
lated to it as a mechanieian might be to a cunningly devised piece of 
clockwork which he had brought into existence, was inevitable. But 
when the geographical diseoveries of the fifteenth century co-operated 
with the revelations of Galilei to secure the final triumph of the 
Copernican over the Ptolemaic theory of the world-order, the ancient 
view of Deity as external to his creation gave place to the essentially 
modern conception of his immanence. 

If now we attentively examine the progress above deseribed, we 
shall find that the earliest attitude of the human mind toward the 
external system tends in the latest to repeat itself on a higher plane 
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and with a richer content. Thus vitalism, by the process of unifica- 
tion and intensification, culminates in anthropomorphic monotheism, 
while animism, through the coalescence of objects and forces at first 
believed to be separately animated, finally develops into pantheism. 
These two lines of thought, moreover, tend themselves to converge, 
or, at any rate, to become interchangeable, since monotheism, by 
deanthropomorphizing itself, approximates to pantheism, as is well 
seen in the Christian theologies aud ethieal religions of the world; 
while pantheism, by emphasizing the characters of intelligence and 
will, is sometimes hardly to be distinguished from those modern 
forms of monotheism which teach the doetrine of immanence. The 
intellectual outcome of the whole movement, embodying the modern 
attitude in Nature philosophy, is thus no longer anthropomorphism, 
but psychomorphism, since it reads into the universe, not the char- 
acters whieh distinguish human beings from the lower animals, but 
the highest manifestation of the characters recognized to be common 
to both, namely, psychie eharacters—the characters, in a word, of 
mind. For the deepest reaches of human thought, the process of 
man-likening has thus given way to the proeess of mind-likening. 
On the subjective side of mental inquiry we get psyehomorphie mono- 
theism, or what may be called theological pantheism; while on the 
objective side we reach scientific pantheism, or monism. It is true 
that the psychomorphism of seientifie monism is reached by a process 
different from that which has eulminated in the mind-likening of 
theological pantheism. Yet in both eases there is the same projection 
of intelligence into the external system as a means of comprehending 
it. And as the intelligence of atoms implies their vitalitv, we really 
return in scientific monism to the vitalistie attitude of the primitive 
observer of Nature. The salient differenee between the two views is 
this: that while carly man subsumed under his concept of vitality 
only the rndest characters thereof, the terms in the mind of the monist 
connotes in all their richness the ideas associated with mind. 

Enough has now been said to show the basis on which rests the 
whole superstructure of man’s mental attitude toward the cosmos. 
Despite all uncertainties regarding the details of the process, we may 
be assured of its fundamental nature, and are thus compelled to 
recognize the dependence of the forms of man’s mental attitude to- 
ward the universe upon his knowledge of himself. It is because his 
own actions have their source in a personal will that he refers ex- 
ternal movements to will. He is conscious of his own aets, and the 
world around him ean not be devoid of a like illumination. Does 
he himself plan? Nature must also be intelligent. And the high- 
est qualities which he can discover in himself he reads unhesitatingly 
into the cosmos. 
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At first sight, then, knowledge may scem inextricably involved 
in the process here described. Jf man can not know the external 
system to which he must adapt himself save by assimilating it to 
himself—save by interpreting it on the basis of analogies which he 
discovers between his own body and its activities, and the world with 
its activities—are we not committed by our very nature as organisms 
to all the errors which that nature imposes upon us? Hf, in other 
words, every effort to view the universe as it is, independently of us, 
be rendered impossible by the very nature of the knowing process, 
with what chance of success shall we seek to eliminate those vitalistie 
and psychomorphic characters which seem to belong to that process 
as its very warp aud woof? In reality our knowledge inflicts upon 
us no sueli dilemma. Man is the helpless “ measure of the universe ” 
only to the extent that his reasoning proeesses are undeveloped. That 
knowledge must always have a subjective element is undoubted, but 
that man must always mistake the subjective vesture with which 
things are clothed by the senses for the things themselves is an infer- 
ence which the whole history of thought negatives. While his life 
remained simple, primitive man could regard appearances as reali- 
ties without prejudicing the overplus of utility brought to him by his 
knowledge. Yet as his relation to the natural surroundings grew 
in complexity, the importance of the reasoning process, with its veto 
power over the deliverances of the senses, began to assert itself. At 
first accepted with little or no demur, these deliverances came more 
and more to be challenged in the interest of self-maintenance; and 
finally, by expansion of a germ possessed by the mind in the begin- 
ning, there was developed that way of dealing with the testimony of 
appearances which we eall the objective method. The evidence pre- 
viously aecepted had been, though on the whole useful, in large 
measure misleading. For in appearances men saw and felt mainly 
what Nature was for them, and only to a minor degree what the ex- 
ternal world was for and in itself. The great need of the investigator 
of Nature is to know what things are independently of man, in order 
to know how they act on one another, as a means of knowing how 
they will act on the human organism, and how that organism may 
react on them in the iterest of its own life. The prejudice done 
by implicit reliance on sense testimony arose out of the faet that it 
presented objects as largely unrelated to each other—as so much 
being, rather than as so much doing, acting and interacting, deter- 
mining and interdetermining. It became the function of reason to 
develop, out of the material furnished by the senses, a knowledge of 
the true nature of the system external to man and involving him in 
its scope which we eall universe. In the carrying out of this fune- 
tion the analogical process has remained, but the analogies utilized, 
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from being likenesses between what things seem to be to thie senses, 
have more and more become analogies between propositions made 
regarding what things do, regarding how things act upon, are related 
to and determine each other. 

Our knowledge of Nature, therefore, illustrates progress from a 
stage in which external objects are viewed as so much doing—from 
a stage in which they’seem more or less isolated, more or less inde- 
pendent of each other—to a stage in which we know them as acting 
and interacting, and therefore, by virtue of this action and inter- 
action, as interrelated and interdependent. It was because man had 
to begin with the thought of the world around him as a series of 
unconnected aspects that he fell into the error of regarding every ob- 
ject as containing within itself the powers which it put forth; it was 
by gradually progressing to the knowledge of the external system as 
a process that he discovered how inextricably the smallest “ flower 
in the erannied wall” is linked to its vastest environment, and how 
dependent must be the mechanism of the molecule, as well as 
of the solar system, upon the whole universe Power which we call 
cosnios. 

Thus also is it with man’s method of interpreting the external 
world system. At first unable to fully perceive his own relation to 
that system, as part of his inability to pereeive general cosmie rela- 
tions, and therefore viewing himself as more or less independent of 
Nature—as something imposed upon it rather than as something aris- 
ing out of it—he naturally sought to force it for purposes of explana- 
tion into the narrow limits of his knowledge of himself, of his feelings, 
his thoughts, his institutions. But as he grew in the power to com- 
prehend his place in the system of things—to understand the way 
in which the objects and forces of the world were related to each other, 
together with the way in which he, as knowing organism, was related 
to the universe—he gradually ceased from his vain striving to subject 
the cosmos to himself, and at last learned not only to subordinate him- 
self to the cosmos, but to trace to it unreservedly the whole method 
and meaning of his origin as a living, thinking organism. Man 
in the beginning could be no more than the measure of the uni- 
verse. That he has come at last, wielding the objective inethod, 
to be its measurer, is the culmination of a struggle between false 
and true ways of interpreting Nature which has had the whole 
history of human thought for its arena, and for its final triumph 
the establishment of the objective or scientifie method of inves- 
tigation upon impregnable foundations. 
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FROM SERFDOM TO FREEDOM. 


By EDWARD BICKNELL. 


OWEVER keen our interest in the problems arising out of the 
recent Spanish war, and however earnest our study of the poliey 
to be pursued toward our new dependencies, we should not forget 
that the problems pressing for a solution before the war are still with 
us, The labor question, which then commanded so much of our 
thought, is still unsettled, and is by no meaus dwarfed hy the subjects 
now upon every lip. Rather, as has been shown in an article in a 
recent number of this magazine, this question really forms one of the 
most Important elements of the present situation, and should not be 
lost sight of in shaping public poliey. We are entering upen an un- 
tilled field as far as our institutions are concerned, and we have the 
opportunity to start on a Ingher level in treating the relations of 
capital and labor in our new possessions, if we have the wisdom to 
know how, and the courage to do as well as we know. 

Tt will help usin a consideration of the present status of the laborer 
and of his future if we study his past, beginning, if not with Adan, at 
Jeast with the laborer’s entranee into English history as a distinet 
class. Any one at all familar with Green's Short [history of the 
English People will see how much use [have made of that imstruetive 
and fascinating work. And if J tell only an old story, it may still be 
of value to many of us in reealling facts almost forgotten, and a help 
to others whose vision into the past is limited. Brushing away the 
cobwebs in the old attic of our father’s house usually brings to light 
treasures the recollection of which had slipped from our minds. 

The free laborer, the man who works for wages, for whom and 
where he chooses, did not exist as a class until within about six hun- 
dred vears. In the early days the laborer was ticd to the soil where 
he was born, Such a thing as a laborer going about to seek work 
where he would, or having much to say about his master or his wages, 
was usually out of the question. 

At a very carly day the towns or boroughs of England had pre- 
served old rights, or regained them, which the rural part of England 
had lost, aud in general serfage could uot exist there as it did in the 
country round them. Trade and manufacture, such as they were in 
that day, did not make the demand for labor which was made by the 
agricultural pursuits of the country or in the castles of the nobility. 
So we donot find in the towns of the eleventh or twelfth century the 
Jarge labor class we do te-day. In general we may fairly say that the 
labor class began in the country. 

The manorial svetem: had divided the rural part of England for 
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cultivation and general order into large estates. The lord of the 
manor occupied a part of the estate for his own demesne and divided 
the rest among Ins villeins or serfs, who in return were obliged to 
render services to him. It is not necessary for my purpose to enter 
into any long description or discussion of the different relations exist- 
ing between different tenants and their overlord, or the differences 
existing under Saxon or Norman rule. The general relation of lord 
of the manor and his tenants or villeins or serfs is the main point to 
be observed. The villeims or serfs of the manor cultivated the lord’s 
home farm or demesne, filled his barn, eut his wood, and did all his 
work. “ These services were the labor rent by which they held their 
lands.” Some of these tenants, the villeins, were obliged to work on 
the lord’s demesne at harvest only and to help plow and sow, while the 
others, the serfs, to speak in general terms, were obliged to help on the 
home farm or in the castle the year round. 

In course of time the use of a certain parcel of land by the tenant 
and a right to pasturage and so forth on the one hand, and the amount 
and kind of service required on the other, became detinitely regulated 
by custom; and instead of the use of the land being a mere indul- 
gence given to the tenant to be taken away from him on any whin of 
his lord, it became a definite rght m the land which must be re- 
spected and could be pleaded at law. 

“The number of teams,” and so forth, “the services that a lord 
could claim, at first mere matter of oral tradition, came to be entered 
on the court roll of the manor, a copy of which became the title deed 
of the villein.” So after a while instead of “ villein ” he became a 
“ eopyholder.” 

As time went on it grew to be customary, instead of rendering 
services for the use of the land held by copvhold, to pay a money reut. 
In other words, the svstem of leasing the little farms came into use, 
and from that came the tenant farmer. This left the other laborers 
about the lord’s demesne or his castle as before. While the class of 
villeins, who did only occasional services, although definite as to 
amount and time, gradually commuted these services into money pay- 
ments, and became farmers, the other serfs still remained on the 
manor, liable to do their work when and where it was customary. 
This rise of the wealthier tenants made a new class between the large 
proprietors, the lords of the manor, and the tenants or serfs stil] bound 
by custom to work for their lords. But the same process which freed 
the farmer from personal service in time became the chief way of 
freeing the serf also. Until this came about the serf or laborer, 
whatever other rights he might have, and he was not a slave, was 
born to his holding and his lord. He eould choose neither master nor 
place of work. “ile paid head money for license to remove from 
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the estate in seareh of trade or hire, and a refusal to return on recall 
by his owner would have ended in his pursuit as a fugitive outlaw.” 
But the advance of society silently worked to free the laborer from 
this local bondage. The runaway serf gained freedom by residence 
in a chartered town for a year and a day. The influence of the 
church was directed toward his emancipation, at least on all estates 
outside of its own, but the main cause was the growing tendency to 
commute labor services for money payments. As Mr. Green says: 
“The luxury of the castle hall, the splendor and pomp of chivalry, 
the cost of campaigns, drained the purses of knight and baron, and 
the sale of freedom to a serf or exemption from services to a villein 
afforded an easy and tempting mode of refilling them. In this process 
even kings took part. Edward III sent commissioners to royal 
estates for the especial purpose of selling manumissions to the king’s 
serfs, and we still possess the names of those who were enfranchised 
with their families by a payment of hard eash im aid of the exhausted 
exchequer.” The Crusades, whatever else they may have accom- 
plished, aided in this freedom for the serf. Those costly expeditions 
dissipated the estates of the barons, and, to use Hume’s somewhat 
strained expression, “ Their poverty extorted from their pride those 
charters of freedom which unlocked the fetters of the slave.” And 
so, following the rise of the farmer, eame this new class—the free 
laborer. By the latter part of the fourteenth century labor was no 
longer, as a rule, “ bound to one spot or one master; it was free to hire 
itself to what employer and to choose what field of employment it 
would.” 

This is the beginning of the labor elass as we know it. In those 
times labor was abundant and therefore cheap. The landowners in 
the country and the craftsmen in the town found plenty of help, and 
the new elass then coming upon the stage could go where it was 
needed. From a serf the common laborer had become his own master 
as far as choosing his own employer and the place of his employ- 
ment. Put just at this time a condition of affairs arose which put an 
end to this state of things. In 1848 came the Great Plague. That 
swept away more than half of the three or four milhons who then 
made up the population of England. The plague and the sudden rise 
of wages which followed, although coupled with an increase in the 
cost of living, quite naturally brought on an outburst of lawless self- 
indulgence which told especially upon the laborer looking for work. 
Tle easily beeame the “sturdy beggar ” or “bandit of the woods.” 
While harvests rotted to the ground from lack of hands, in the towns 
labor was just as secaree and equally as independent. The land- 
owners and wealthier craftsmen were startled and terrified by “ what 
scemed in their age the extravagant demands of the new labor elasses.” 
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Here we have the labor problem at once and at the beginning. And 
from that time to this that problem has been with us. With the 
capitalist one person and the laborer another there has been always 
more or less discord. As Richard T. Ely has somewhere said, 
although in theory capital and labor should be allies and not enemies, 
the interests of those furnishing capital or labor are not precisely 
identical. But five hundred years ago the labor class of to-day had 
just come into existence. It had no organization then, and its mem- 
bers few political rights. The landowners and craftsmen could ap- 
peal effectively to the crown and Parliament through their wealth, 
their political power, and the craftsmen, especially, through their 
organizations. The laborer had only himself and brute force. Asa 
result, the legislation of that day reflects the demands of the upper 
and middle classes only. ‘The laboring class was considered only as 
it affected the Jandowners and craftsmen. So the labor troubles of 
that day were met with the Statute of Laborers. “ Every man or 
woman,” runs this famous provision, “ of whatsoever condition, free 
or bond, able in body, and within the age of threescore years, .. . 
and not having of his own about the tillage of which he may occupy 
himself, and not serving any other, shall be bound to serve the em- 
ployer who shall require him to do so, and shall take only the wages 
which were accustomed to be taken in the neighborhood where he is 
bound to serve” two years before the plague began. A refusal to 
obey was punished by imprisonment. Here was an attempt to fix 
the rate of wages by statute, and to fix them very much lower than 
a fair market rate; and, further, to force the unemployed laborer 
to serve any man who first demanded it. The statute failed in its 
object, naturally, and so sterner measures were adopted. “ Not only 
was the price of labor fixed by Parliament in the next statute of 
1351, but the labor class was once more tied to the soil.” It was 
made the servant not of one master but of a class—the employers. 
“ The laborer was forbidden to quit the parish where he lived in search 
of better-paid employment; if he disobeyed, he became a ‘ fugitive,’ 
and subject to imprisonment at the hands of the justices of the peace.” 
Provisions had risen so that a day’s work at the legal wages would 
not purchase enough for a man’s support, and therefore no such law 
could be enforced literally. Still, the landowners persisted in trying, 
and at last the runaway laborer, the man looking for better wages, was 
branded on the forehead with a hot iron, while the harboring of serfs 
in towns was rigorously put down. As the landowners wanted all 
the labor they could get, the commutation of labor service for money 
payments ceased, and every effort was made and every quibble taken 
advantage of to annul manumissions previously made. In the towns, 
under the pressure of the craftsmen, the system of forced labor was 
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applied with even more rigor than in the country, and strikes and 
conbinations became frequent. 

That is the state of things in free England at a time when labor 
Was not strong enough to protect itself{—ecalled upon by the law of 
the land to work for less than living wages or be branded as eattle! 
The irrepressible conthet between capital and labor began with the 
very beginning of the existence of the labor elass. 

Jn such a condition of things as here indicated, is it any wonder 
that there were labor disturbances in those days—that there was a 
peasant revolt? Already the doctrine of the equality of man and 
social inequality was being preached to the Jower classes. In 1860 
John Ball—* a mad priest in Kent,” as Froissart calls him—preached 
such a communistic sermon as this to the sturdy yeomen of that day: 
* Good people, things will never go well in England so long as goods 
be not in common, and so long as there be villeins and gentlemen. 
By what right are they whom we call lords greater folk than we? 
On what grounds have they deserved it? Why do they hold us in 
serfage? Tf we all came of the same father and mother, of Adam and 
Eve, how ean they say or prove that they are better than we, if it be 
not that they make us gain for them by our toil what they spend in 
their pride? They are clothed in velvet, and warm in their furs and 
their ermines, while we are covered with rags. They have wine and 
spices and fair bread; and we oatcake and straw, and water to drink. 
They have leisure and fine houses; we have pain and labor, the rain 
and wind in the fields, And vet it is of us and of our teil that these 
men hold their state.” That is the same cry against the inequality 
of property and social eendition which we hear to-day. And we 
may thank him, and men hike him and with his inspiration, that the 
conditions of five hundred vears ago have changed, and that the dawn 
of a better and higher humanity has broken npon us. Filled with 
socialism and communism as the words are, they still have a truth 
which appeals to every sviupathetic and thoughtful man. 

And it was in those carly days that the old rhyme was heard all 
over the land: 

“When Adam delved and Eve span, 
Who was then the gentleman /” 


The sermon was preached against the tyranny of property, the 
rhyme was full of the democracy of the coming years. 

{de not imagine that the instigators of such laws as the Statute 
of Laborers were hard men as men go. They could see ouly their 
stde of the ease, The laborer had become a necessity for them, and 
they rather beheved that the Alaghty had pat him on earth for their 
advantage. Foam afraid that something of that spirit still is left 
among us. The feeling still exists that the employer and capitalist 
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can take care of and provide for the employees better than they ean 
themselves; that they should be very thankful when out of his abun- 
dance the employer builds them a library or permits them to live in 
some finely ordered village as he directs. But somehow the feeling ts 
growing now that 1f the wage-carner had a larger and fairer share in the 
profits he could take care of himself better in the end and grow faster, 
because he would be more his own master; and that the good things 
now and then given him with more or less ostentation as gifts are 
bought with the money he really ought to have and in the future 
hopes to have himself. 

Well, the result of such laws and the general social discontent and 
the levy of new taxes upon even the lower elasses brought about the 
Peasant Revolt in 1381. Of course, the power of the upper classes, 
aided by the courage of Richard I], then only a boy, put down the 
revolt, but not until the king had promised amnesty and emancipa- 
tion to the serfs. Death on the scaffold and in the field soon showed 
the participants how httle such promises were worth. The serfs were 
subdued, but strife between the laborers and employers was not ended. 
The legislation still reflects the terror and greed of the landowners, 
for, in spite of all, labor was in demand and had the market at its feet. 
Legislation forbade “the ehild of any tiller of the soil to be appren- 
ticed in a town,” and the landowners * prayed Richard to ordain ‘ that 
no bondman or bondwonian shall place their children at school, as has 
been done, so as to advance their children in the world by their 
going into the church.’ ” But villeinage continued to disappear, and 
within the next hundred and fifty years it had become “ an antiquated 
thing.” The failure of the landowners to again fasten labor to the 
soil and to fix low wages drove their energies in a new direction. 
“Sheep farming required fewer hands than tillage, and the scareity 
and high price of labor tended to throw more and more land into 
sheep tarms.”’ As personal service died away it became the interest 
of the lord to unite the small holdings on his estate into larger ones. 
The evictions eonsequent upon this course threw many laborers upon 
the market, and the sheep farms diminished the number required, 
while the smaller amount of holdings devoted to agriculture increased 
the price of food. And so it is not surprising that within the course 
of a comparatively few vears, instead of a scarcity there was a glut 
of labor; that pauperism inereased, and social discontent continued; 
that vagabondage with its dangers to society at large became a difficult 
problem. Indeed, the poor have always been with us, but those of 
us who find so much to depress us in these modern davs can get new 
eourage by looking back to those old days and can see the real progress 
which has been made. The whole lower class in England down to 
the time of Elizabeth stood looking into the face of want. Henry 
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VIII confiseated the monasteries, but put nothing in their place, and 
in a measure by so doing deprived the poor of some relief from the 
wealth of the church. But Elizabeth inangurated a system of poor- 
Jaws which, although erude and somewhat hard, still served to ward 
off some of the social danger. ‘The course of events, however, and 
the rise of new industries did more to make life for the laborer, the 
landless man, less bitter. With the discovery of America and the 
opening of fisheries in these western waters, and the adventurous and 
buecaneering voyages of Drake and his eompeers, came the gradual 
development of manufacture, and a “ more careful and constant eul- 
tivation of the land.” All these were new and larger avenues for 
the employment of labor. By this time the laborer had grown 
entirely away from serfage, had been freed from the terrible grasp 
of a hopeless future, and the possibility of a degree of comfort and 
independence had come into existenee. We need not linger longer 
over his early days. ‘The laborer still had his peculiar trials and hard- 
ships, but he had a future. From a subject class, the terror as well as 
necessity of its employers, he has grown to be their equal before the 
law, and this by his own efforts, aided, of course, by the advance of 
society and the broader humanity of mankind. 

The inerease of manufacture brought with it a new danger to the 
working class as we reach our times, and brought about a state of 
things wluch gave rise to trades unions. Manufacture naturally in 
the beginning was earried on in a smal] way, but in modern times, 
especially as we get into this century, the small concerns grew into 
large ones. Instead of one man or partnership with a comparatively 
small amount of eapital, the corporation or joint-stock company with 
its large aggregation of eapital carries on the business of manufacture 
and trade. This aggregation of capital las made an entire change 
in the relation between employer and employee. The corporation 
eame in the line of progress. Consolidation of eapital has come to 
stay, and properly so, but it brought with it dangers, just as every step 
in advance has done. It was to meet the new dangers to the wage- 
earners that trades unions came into being, for trades unions and 
labor unions are really only organizations of labor as corporations are 
ageregations of eapital. 

When industrial establishments were small, the owner, whether 
in trade or manufacture, had practically absolute direction of his 
business. In the industrial world what corresponds to an unlimited 
monarchy in the politieal world has been the system. As establish- 
ments grew larger, the antoeratie power of the owner passed to the 
manager acting for the owners. As one writer puts it: “ Huge in- 
dustrial establishments are under the unrestrained contro] of a single 
man. At lis will they are set in motion; at his will they stand still; 
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at his will capital and labor unite and are fruitful; at his will they 
are parted and remain barren. Men come and go at his bidding. 
He knows no superior and recognizes no limitations. Ile calls an 
attempt at control ‘dictation,’ and resents it with anger.” That is 
the extreme case, and is industrial despotism. While the results 
doubtless are good in many cases, and the laborer reccives fair and 
decent treatment in most cases, that is owing to the temperament or 
prudence and good judgment of the master and not to the system. 
Such a condition of things is becoming more and more modified. We 
have reached in many cases a condition which may be said to corre- 
spond to a monarchy with constitutional limitations—the master is 
restrained in the exercise of his power by public opinion, the strength 
of the workingmen, and in some cases by legal limitations. The 
organization of boards of arbitration, and the recognition of the right 
of the employee to a share in the profits, are daily extending. The 
tendency toward giving the wage-earners a share in the business, 
some modified form of co-operation, is daily extending. The trend 
is toward what may be called industrial democracy, just as in the 
political world real democracy is fast becoming the universal prin- 
ciple, whatever the style of the government may be. 

This advance in the industrial world has come about through the 
agitation and power of labor organizations, of which, as they exist now, 
trades unions were the early manifestation. ‘The employer, as a rule, 
looked after his own interests mainly, and the employee alone by 
himself had to take what he could get and do as he was told. Just as 
the people, after they sunk into subjection in the earlier days, had 
little political power as against the nobility until they were strong 
enough to take it, so the laborer still would be of little account except 
as a more or less intelligent machine unless he had proved himself 
aman, with a man’s aspirations and a man’s energy. 

Labor organizations or trades unions came into existence in Eng- 
land. The democratic spirit, the spirit of liberty, the Saxon spirit 
of independence, which wrested from kings and the nobility all the 
rights which the common people enjoy, has been doing in the industrial 
world only what it did in the political world years before. 

We may say that trades unions find their prototype in the frith 
guilds or peace guilds of the Anglo-Saxon. A few words in general 
about them and their successors and the spirit pervading them, the 
causes of their existence and decay, will have a bearing on labor 
organizations, which are like them in “ being founded on similar men- 
tal faculties and desires and as contemplating similar purposes.” 

These frith guilds seem to have been associations of neighbors for 
mutual help and protection. They replaced the older brotherhood 
of kinsfolk, which had existed among the German races, “ by a vol- 
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untary assoelation of neighbors for the same purposes of order and 
self-defense.” An isolated existence for aman, even a freeman, was 
one of danger, especially when the fendal temper of the nobles in- 
creased and the Danish incursions broke over England. The ties of 
kindred had become weakened, and the frith guild took the place of 
the family. A mutual oath bound the members together, and the 
monthly euild feast became the substitute for the old gathermg round 
the family hearth. CX member could call upon the guild in case of 
vivlence or wrong; when charged with crime, the guild answered for 
him, and when guilty, punished him; when poor, it supported him; and 
when dead, buried hnn. When these gnilds were located im towns 
‘ather than in the country, they inevitably tended in time to combine, 
and eventnally the town passed from a collection of guilds into one 
large enild, and we have the fown guild. The word “ town ” 1s used 
In contradistinetion from the word “ country,” just as we say * town 
and country,” “ going to town”? and so on. The spirit of independ- 
enee and freedom, kept alive in our town mectings here, and in our 
loeal self-government, has come down to us through those old town 
euilds and the boroughs of England. It is to the towns of England 
and not to the country that we owe much of our liberty to-day. 

So these guilds in towns, by Joming together and making a town 
guild, became quite strong connnunities. They made demands upon 
the crown itself, and took upon themselves the government of the 
towns where they were located. Their members were the landowners 
of the town, and the other people who came there to scttle, no matter 
how mmnerous, had no part in the government. From bemg demo- 
eratic in the beginning, as the frith guilds were, the towns became 
oligarclics. 

In the course of time the differences between town and country 
became more marked. The town guilds began to have less and less 
io do with agriculture, although at first they were iterested im it. 
The wealth in the town is tured te trade and manufacture, sueh as 
there was in those davs, So, by the the of the Norman conquest, m 
1666, we hear httle of town guilds, but in almost every case merchant 
guilds. The fomn guild has become a merchant guild, although com- 
posed of the same constituency. The commercial spirit has become 
the ruling spirit of the town. 

As time went on and life and property became safer and trade 
Inereared, the conseqnent acemmulation of wealth in towns produeed 
Important results da the character of these municipal mstitutions. 
“fn becoming a merchant guild the body of citizens who formed ” the 
government of * the town cularged their powers of civic legislation by 
applying them to the control of them internal trade.’ No longer 
confining themselves to providing for public order or protection from 
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unjust oppression or dangers from without, they began to legislate for 
their own immediate advancement and for their own pockets. “It 
becaine their espeeial business to obtain from the crown or from their 
lords wider commercial privileges, rights of coinage, grants of fairs, 
and exemptions from tolls; while within the town itself they framed 
regulations as to the sale and quality of goods, the control of markets, 
and the reeovery of debts.” And further, the members of the guild 
withdrew from the humbler trades to confine themselves to the larger 
business of eommeree or trades requiring large eapital, leaving the 
trades and trafhe given up to their poorer neighbors. This ruling 
elass comprised only a part of the inhabitants, only the members of 
the merchant guild. The great mass of the people, the artisans and 
the poor, the men without land, the serfs escaped from the eountry 
and gaining their freedom in the town, all had no voice in the govern- 
ment whatever. Thev lived and worked and earned their daily bread 
praetically by permission or at least under the direet ecoutrol of the 
merchant guild. From a simple association, the guilds in towns had 
become the governing body, and a government in the hands of a few 
at that. From the need of protection on aeeount of individual weak- 
ness, the members of the guilds had grown to be in need of repression; 
and with the demand for repression eame the instrument of repres- 
sion—the craft guild. Against the autocratic power of the merehant 
guild arose the craft guilds, or associations of workers in the various 
trades, those trades abandoned by the merchants, and these guilds 
“soon rose into dangerous rivalry with the original merchant guild 
of the town.” 

These craft guilds in the old English towns, in order to attain their 
objects, considered it neeessary to eompel the whole body of craftsmen 
belonging to the trade to Jom the guild of that eraft or trade; and 
further, that the guild should have legal contro] over the trade itself— 
who should be admitted to it, and so forth. “ A royal charter was in- 
dispensable for these purposes, and over the grant of these charters 
took plaee the first struggle with the merehant euild, which had till 
then solely exereised jurisdiction over trade within the borough.” 
The strugele was a fieree one and long continued, but the spread of 
the eraft guilds went steadily on, and the eontrol of trade passed into 
thar hands. Then the next step—a share in the government of the 
borough itself—was taken, and the government of the towns passed 
from an oligarchy into the hands of the middle classes. 

The craft guild came into being just as its predeeessor had, from 
the necessity of association for protection, and like it was demoeratic 
at first; and, again like it, became in time an oligarelw as narrow as 
that which it had deposed. The eraft guild arose because the artisans 
and tradesmen had grown to a position where they could recognize the 
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injustice and oppression of the merchant guild, and were strong enough 
and persistent enough to assert themselves, and as long as the eraft 
guilds were democratic in spirit and were true to the needs for which 
they were organized they flourished. But with age and suceess came 
narrowness and bigotry and opposition to progress. They became 
monopolies of employment and societies of greedy capitalists, and in 
England withered away before the growth of the modern vast in- 
dustrial establishinent. 

I have ventured to give this general sketch of these guilds because 
the same spirit and necessities which inspired them brought the trades 
union into being. The trades union or labor organization was ereated 
to protect the laborer and gain for him a better position in life, to 
raise his standard of living. It is like the old guilds in being subject 
to the same dangers as they were, and when it proves false to its true 
objects it will pass away as did the old guilds. It will last only so long 
as there is a necessity for its existence, as long as it does the work it 
is born to do. And when it has come to deny freedom, to refuse an- 
other’s rights, and to repress industry, the seeds of dissolution are 
already sown. 

Trades unions or labor unions arose from the necessity of organi- 
zation among the laborers or wage-earners if they were to hold their 
own against the aggregation of capital. ‘The craft guild arose at a 
time when trading and manufacturing coneerns were small, when 
the interest of both master and workman in a business were alike 
joined in opposition to the exactions of a superior class—the merchant 
guild; while the trades union eame upon the field to protect the laborer 
against his employer. Whatever other objects and aims it may have 
had do not enter into my purposes in this paper. ‘The personal rela- 
tion which had existed between the master and servant, the employer 
and his few employees, the manufacturer and his half dozen work- 
men or apprentices, no longer existed when the workers became 
scores and hundreds, and the owner of the business was replaced by 
the manager or superintendent. That personal relation was in some 
measure a protection for both, but when that disappeared the tempta- 
tion to gratify owners and stockholders with big dividends became 
too strong to be overcome. Against organized capital there was abso- 
lute need of organized labor, and trades unions and Jabor unions and 
such organizations came into existence. 

There was no possibility of their existence until the laborer had 
become intellectually and socially capable of organization, and until 
the divine spirit of discontent drove him to association with his brother 
worker. During all the years from the time of his serfdom up to 
the time these organizations began he had been slowly growing in 
development and gaining something in political position, but it was 
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not until political power came nearer and nearer to him that he gained 
the strength to raise his standard of living, to make a stand for himself. 
Ie knew the struggle would be a hard one, for everything he gained 
seemed to be something taken away from those who held themselves 
above him and better than he. 

As a rule, we are very well content to let things alone if we our- 
selves are fairly comfortable, and especially are we blind to another’s 
ills if the remedy for them is found in a renunciation of part of that 
which we have always considered our own. There is nothing particu- 
larly new in this. We easily can imagine some worthy burgher in 
the olden time expostulating at the demand of the eraft guild even to 
be allowed to exist, and I do not imagine his language varied much in 
spirit from the indignant disgust shown by some large employer of 
labor to-day when he talks of labor unions. Doubtless these unions 
to-day seem to him to have the same dangerous tendencies which the 
eraft guilds were talked of as having eight hundred years ago. 

If there were no wrongs to right, if selfishness did not exist, if there 
were a real belief in the brotherhood of man, and life were in aceord- 
ance with that belief, such organizations might not be necessary, or if 
they existed have other aims; but until all men have an equal chance 
for self-development, and a chance for something more than a mere 
existence, labor unions or something to take their place must exist. 

And so we stand to-day with labor unions and the labor problem, 
so ealled, with us. The laboring class is diseontented. Men claim 
as rights what their fathers would have been glad to get as favors. 
There are violence and bad blood and waste, and so there have been 
from the beginning. But there have been also injustice and oppression 
and greed from the beginning. While we may condemn strongly 
much of the violence and wrongdoing of labor organizations, we can 
find many extenuating cireumstances. The same spirit of independ- 
ence, the same desire for equal justice which animated the old guilds of 
England, and which have made the Englishman and those who have 
sprung from him the freest as well as most law-abiding people on the 
earth, are found within the organizations of labor. We in this eountry 
hardly ean find only danger in the spirit which impels the working- 
man to resist every encroachment upon his rights, to strive for that 
better future to which he believes he is entitled. ‘There were many 
things done in the youth of our history which in our manhood we 
regret, and I hardly think, as a nation, our own robe is so unspotted 
that we must draw it round us lest it be soiled by the violence of a 
perhaps uneducated and inadvisable but still earnest effort after 
higher and better conditions of life. Let us read and ponder over our 
histories anew, and with humble hearts try to find a better way both 
for the laborer and ourselves. 
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T have said that it was through his organization that the laborer 
has made the industrial and social advance he certainly has made in 
the last century. The trades unions, Hike the guilds before them, had 
to struggle for a legal existence, and their early days were full of 
vieleonee. Dr. Brentano, in lis work on Trades Unions, says: “ They 
have fought contests quite as fierce as those of the old craftsmen 
against the patrieians, tf not fiercer. The history of their sufferings 
since the end of the eighteenth century, and of the privations endured 
for their independence, is a real record of heroism.” May not we hope 
with him that now they may cease using the arms of violence which 
belong to former times and use the legal means which belong to our 
days é 

We can not approve of their violence, but let us not be unduly 
alarmed by it. Tf society becomes so ossified in its usages and habits 
and thinking that a newer and better thought can not get in, a nobler 
way of living for all be entered upon, it sometimes seems as if in the 
very nature of things violence must come to rend away the obstrue- 
tions. I believe that labor organizations are as much the instruments 
of progress as the town guilds and craft guilds of old. They will do 
their work, and the world will be the better for it. They tend to make 
society more democratic industrially as well as politically, as their 
predecessors did, and therefore better. For what is deniocracy 
but a practical recognition of the brotherhood of man? If Chris- 
tianity amounts ¢o anything, what higher aim should we have than 
that? 

Many students of the problems involved state that in the long 
run labor still docs not receive its full share of the profits; that in 
order to keep up the standard of living which the wage-carner already 
has reached he must have a larger veserve fund. In other words, he 
must be able to save more. ‘To do that and still live as he claims he 
oveht, his share In the profits, his wages, must be larger tlian now. 
We can vot claim that the standard is too high because admitted|y it is 
higher than ever before. Ton. Carroll D. Wright, ina recent address, 
saves: * Vider the tron law of wages as announced by Ricardo, it [the 
labor question] Is a struggle simply to sceure barely enough of food 
and raiment aud shelter to preserve the working physical machine, 
the rule being that wages onght not to be paid over the bare neces- 
sities, To-day the standard of living of the ordinary wage receiver 
involves margins above the iron law of froin ten to fifteen per cent, 
out of whieh margin is to be fonnd what are now called spiritual neces- 
sities, means of leisure, reading, music, recreation, cte., so that the 
demand of the worker in all civilized countries is for the expansion of 
this margin. THe feels entitled to this beeanse society has insisted 
npon educating him, giving him a taste for higher things, making him 
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a social and political factor; in fact, fitting him for membership in a 
demoeratic community.” 

Labor organizations, in spite of much extravagant language and 
many ill-advised acts, certainly aim at a better condition for the wage- 
earner. We fail to see the intelligence underlying industrial con- 
troversies because progress has been so rapid. Some of the methods 
of labor organizations are violent and the weapons used are in a great 
measure strikes and boycotts. That is industrial warfare and is as 
costly and wasteful and eruel in many ways as any warfare is, but 
very often these organizations seem to have no other inethod of mak- 
ing their power felt; no other way of bringing about a needed reform. 
And we ean not say that all strikes have been or are necessarily wrong, 
except in the same way that all warfare is an evil. The very readiness 
to strike will effeet a reform which a known weakness or lack of cour- 
age on the part of the organization would have prevented. Such an 
authority as John Stuart Mill says that “strikes, therefore, and the 
trade societies which render strikes possible, are for these various 
reasons not a mischievous, but, on the contrary, a valuable part of 
the existing machinery of society.” Whether in a particular case a 
strike or boycott is right or wrong depends upon the facts of that case, 
and whether we have reached a point where strikes are no longer right, 
no matter what may have been the case in the past, is another question. 
Let us hope we are nearer that time, at any rate. It will depend upon 
the attitude of employers as well as employees. 

Out of strikes themselves comes a remedy. Daniel J. Rvan, in 
his article on Arbitration, records that “ for sixteen years the disputes 
of labor and capital in the rolling mills of England have been settled 
by arbitration, and it has been an era remarkably free from strikes. 
The Board of Arbitration for the north of England iron business was, 
as all efforts of this kind usually are, the outgrowth ofa strike.” Now, 
in this part of England before the formation of this board, strikes were 
chronic. The works in that section recently had 1,918 puddling 
furnaces—more than in all Pennsylvania, and half as many as in the 
entire United States. 

The limits of this artiele will not allow a discussion of voluntary 
or involuntary arbitration, but let me say that in the above ease we 
see that a simple arrangement between the parties changed all the 
strife to peace. Will society long tolerate a continuance of industrial 
warfare when it has in its own hands a preventive? For its own 
protection will it not tell employer and laborer, “ You must settle your 
differenees quietly by mutual agreement, or, if vou can not, I will 
settle them for you”? It says this now to the individual. Men and 
women are not allowed in these days to settle their rights and wrongs 
by brute foree. That method passed away long years ago in civilized 
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communities. And society must continue to suffer from the violence 
and waste of strikes until it teaches employers and workingmen and 
itself a higher and better way. 

May not it be possible that the outcome will be that associations 
of wage-earners are to be treated as the equals of the employer? Will 
not the democratic spirit of the age to come so permeate the industrial 
as well as the political world that the laborer and the employer will 
each have a share in the business they together carry on? 

I have tried to make a very broad sketch of the change which has 
taken place in the condition of the laborer, with a consideration of 
some of the means by which that has come about. No longer is he 
a serf—no longer even the servant of a ruling class. He at length 
has risen to a share in the government of his town and country. No 
longer are laws passed against him specially, but in his favor. The 
laborer has become free—free to follow along the path of his pred- 
ecessors, to gain full justice, but not to oppress others. Before 
the law at least he is the equal of his employer. I have implied at 
least that he has but followed the spirit which led his older brother of 
the middle class up from practical subjection to power. The craft 
guilds of the one, the labor unions of the other, are in the same line 
as the old town guilds. They all are manifestations of that demo- 
cratic independence which seems necessary for political freedom. 
They all imply the capacity for organization as they all have shown its 
power. Let us beheve that, like the old guilds, these labor organiza- 
tions are helpful parts of the machinery of human progress. They 
force upon us the fact that there have been and are injustices which 
must be righted. We are beginning to learn that we ean not depend 
upon one side alone for our political economy or our facts; that we 
need an organization strong enough to compel respect in order to pro- 
teet those who without it would be, as they have been, helpless. 

All the smoke and clash of industrial warfare seem terrifving; the 
innocent victims shock our sense of justice, but it is leading to the 
pertect peace. The true democracy—the brotherhood of man—is 
foreing itself upon mankind. If we in our prejudice, our selfishness, 
our ignoranee, defy the signs of its coming, try to prevent its growth, 
or find only license in liberty, we shall continue to suffer all the ills 
whieh an obstruetion of progress or a violation of its laws always 
brings with it. Is it not true that never in the history of the world 
has there been an agrarian rising, a peasant revolt, a labor war, that 
hack of it we do not find as a main cause the injustice, the oppression, 
the selfishness of a more powerful class? And will there be perfect 
peaee, perfeet prosperity, until the divine harmony—the real brother- 
hood of man—is the rule of life?) Wrong always breeds violence. 
Dut out of that violence, when the wrong is made right, comes peace. 
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Massachusetts in her motto declares that “by the sword she seeks 
peace,” and, to use Richard T. Ely’s words, “the Prince of Peace 
proclaimed, ‘Think not that I am come to send peace on earth; I 
came not to send peace, but a sword’; and vet truly was he called 
the Prince of Peace.” Often is war the price of peace. And no 
one, no class of men, deserve their freedom unless, when all other 
means fail, they have the courage and energy to pay the price. 

Therefore, we will not be alarmed at struggles which in the end 
will bring about a better condition of life for all. Rather let us try 
to end those struggles by pushing bravely on toward the end man- 
kind is striving for. We, with such a past as ours, must not be false 
to the ideal which is our birthright; we should not be ineapable of find- 
ing the true way. If we will forget our merely partisan strife, our 
petty jealousies, our class distinctions, and have only one aim, justice 
for all, an equal chance for self-development for all, whether he be 
born rich or poor, the ruling spirit of the next century will keep Amer- 
ica still trne to her high calling, and mankind still will find in her the 
inspiration to raise the disheartened and lowly of other lands. The 
truest patriotism is broad enough to help the unfortunate everywhere, 
and with courage, intelligence, and a faith in true demoeraey we shall 
not fail. 


THE BERING SEA CONTROVERSY ONCE MORE. 


By Pror. T. C. MENDENHALL. 


N R. CLARI’S interesting and, on the whole, fair review of 

my article on Expert Testimony in the Bering Sea Contro- 
versy, printed in this Journal in 1897, might be allowed to stand, 
without comment, as the best possible vindication of the work of 
the Bering Sea Commission of 1891-’92, and as strong eorrobora- 
tive evidence of the soundness of the position taken in the article 
referred to. One or two quotations which he makes, however, are 
placed in sueh relation to other parts of the paper as to imply mean- 
ings which a reading of the article as a whole will show were never 
intended. This is notably true of the description of the frame of 
mind in which a scientific man should approach or conduct any inves- 
tigation, which Mr. Clark quotes, and the further statement that, 
unfortunately, he often fails to come up to the standard set, and 
especially when his own interests are involved. 

It might easily be inferred that these remarks were meant to have 
special application to the members of one or both Bering Sea com- 
missions, while as a matter of fact they were a part of the general 
introduction, oceurring some time before any reference is made to 
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the commissions. J should greatly regret having any one understand 
that there was the shghtest intimation of the existence of a “ hand- 
some retainer,” or anything of the sort, in connection with any or all 
of the Bering Sea investigations. 

As far as the American representatives on the first commission 
are concerned, it is no harm to say that the pecuniary residual was un- 
fortunately affeeted by the wrong sign, and this was doubtless the 
ease as well with Dr. Jordan and his colleagues. 

As to the truth of the statement regarding the “seientifie ex- 
pert,” no evidence need be offered here, for it is furnishd by every 
court in the land, and not a day passes that does not witness a struggle 
between “ experts” who have nearly always started from the same 
premises, but whose conclusions are diametrically opposed to each 
other. What I do want to say is that this is quite consistent with 
the perfeet honesty and good intent of the experts themselves. It is 
the result of the limitations to which the operations of the human 
intellect are still subjected, and it is a fact always to be reckoned with 
in matters of this kind. There should be no skepticism as to the 
honesty and frankness of Sir George Baden-Powell and Dr. George 
M. Dawson in assuming an attitude so opposed to that of the American 
comnussioners in 1592. 

Mr. Clark regards my article of 1897 as a “ prediction of failure 
for the new commission,” an assumption quite unjustified and un- 
sustained by the artiele itself, in which the fullest recognition is 
shown of the great value of the work of Dr. Jordan and his eol- 
leagues. Indeed, the article was purposely prepared and published 
before the meeting of the second commission, that it might not seem 
to be in any way a criticism upon its work. Now that both com- 
missions have made publi their findings, the whole matter is easily 
accessible, but Mr. Clark is hardly just to the first commissioners on 
either side, by the slight reference he makes to their separate reports 
to their respective governments. A more eareful study of both 
might have Jed to some modification of his views, even concerning the 
partition of authorship which he has ventured to make. It is no 
mean compliment, however, to find him admitting, in regard to the 
report of the Ameriean conunissioners, that “not a smgle statement 
of fact init has proved fallacious, and the more exhaustive investiga: 
tions of 1896 and 1897 corroborate its conclusions in every partieu- 
lar.’ And this admission hes adjacent to his assertion that “ the 
investigations conducted by the two comunissions [of 1891] were, 
from a scientific point of view, of the nature of a faree.”’ The faet 
is, Mr. Clark seeins to have strangely misunderstood the character 
of the investigations which were contemplated and desired. The 
natural history of the fur scal was not the question submitted to 
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the joint commission, except in so far as it specially affected seal life 
in Bering Sea and the measures necessary for its proper protection and 
preservation. 

“Tracts, causes, and remedies ” were the subjeets to be considered. 
There is an old saying that the flavor of the pudding may often be 
revealed by chewing the string, and no long and exhaustive inves- 
tigation was necessary to enable the American commissioners to arrive 
at what Mr. Clark admits to be the “ faets, causes, and remedies ” for 
the Bering Sea problem. Not many weeks were oceupied in the 
field, it is true, for the commission was delayed in its appointment 
and notification, and the season was nearly over when it reached the 
islands. But, as Mr. Clark justly remarks, one member of the com- 
mission, Dr. Merriam, was already exceptionally well informed con- 
cerning the habits of the fur seal, and some things may be so in 
evidence that even a physicist can see them, 

It is true that the joint report of the commission of 1891-’92 
was meager, and the explanation lies close at hand in the unwilling- 
ness of the American commissioners to swerve from what they were 
convineed was absolutely true. Mr. Clark will look in vain for 
the “ handwriting of diplomacy mingled with that of science,” for the 
appearance of whieh in the report of the commission of 1897 he 
offers apologies, except, indeed, it be the diplomaey of going straight 
at the facts without concealment or evasion, on which Americans have 
sometimes prided themselves. 

The joint report was limited to that, and only that, on which the 
commissioners were actually agreed, and the American commissioners 
have explained in their separate report that had they been willing to 
concede certain points the joint report would have been greatly aug- 
mented in volume. Mr. Clark has reviewed the conclusions of the 
commission of 1897, which he justly considers a most important and 
valuable doeument. It has not eseaped his attention that in a num- 
ber of the paragraphs of this report the American commissioners have 
committed themselves to the approval of several doubtful statements, 
such as that “the pelagic industry is condueted in an orderly man- 
ner, and in a spirit of aequiescenee in the limitations imposed by 
law ”; that a certain number of females may be killed without involv- 
ing the actual diminution of the herd; the “ tendency toward equilib- 
rium theory ”; that the herd is still far from a stage that threatens 
extermination, and others. These statements he excuses as “ balm 
for the wounded feelings of the pelagic sealer”; “a concession to 
diplomaey ”; “a diplomatic concession to take the sting out of the 
real admission ”; “ another concession to diplomaev,” ete. I do not 
wish to be understood as questioning the necessity or wisdom of in- 
serting these paragraphs in the joint report, but is it not a little strange 
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that with them in, and apologizing for them as he does, Mr. Clark 
should have selected this as a model of what the report of a scientific 
commission ought to be and sutticient of itself to forever fix the 
value of the seientifie expert in the settlement of government dis- 
putes? As I have already intimated, no one appreciates more highly 
than I the great work done by Dr. Jordan and his associates in the 
study of the natural history of the seal. May not the work of the 
two comuissions, as bearing on the problem of the fur-seal industry, 
be summed up about as follows?—The report of the American mem- 
bers of the first commission related facts, declared causes, and pro- 
posed remedies. The American case at the Paris arbitration rested on 
these. As almost universally happens, arbitration resulted in com- 
promise, unsatisfactory to both parties, and, as has since turned out, 
decidedly unfavorable to one. The commission of 1897 has made 
a joint report of considerable length and much importance, in which 
the “ facts, causes, and remedies ” of the report of 1892 are in a sense 
confirmed, but with a number of concessions that do not strengthen 
the American contention regarding pelagie sealing, the justice of 
which seems to be admitted by Mr. Clark. But the practical question 
is, What has been the effect of cither or both of these commissions upon 
the fur-seal industry? It would be unkind to press this question upon 
one who characterizes the work of the first commission as above 
quoted, and who speaks of the second as having, after being in joint 
session one week, “ concluded its labors, reaching a full and satisfac- 
tory agreement.” If he really wishes to know what progress is being 
made under such an agreeable state of affairs, let him inquire of the 
International Joint Commission, which is endeavormg to arrange 
all outstanding differences between this country and Canada. 


CAUSES AND PREVENTION OF INSANITY. 
By SMITH BAKER, M.D. 


T is being found out that cases of insanity may of themsclves fall 
naturally into two classes: the first comprising those who get 
well, and the second those who do not. To the first class belong 
the deliriums of fevers and other like diseases, and also certain acute 
manias and melancholias and the so-called generalized insanitics. 
Tn the second elass are included the insanities which last indefinitely, 
, if scemingly cured, which, in the proportion of from twelve to 
fourteen per cent, come back again one or more times, and finally do 
not recover. Says Regis: “ Out of all forms of mental alienation or 
insanity only the generalized types—i. e., mania and mclancholia— 
are curable. The systematized insanities are essentially chronie and 
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recover only exceptionally ” (Practical Manual of Mental Medicine, 
page 54). ‘The latter are known by such specific names as paranoia, 
chromic mania, chronic melancholia, insanity of doubt, circular 
insanity, hereditary insanity, and the like. What makes such a di- 
vision of insanities into these two classes significant is not only that 
those of the first class get well and the others do not, but that, gen- 
erally speaking, these latter are so founded in the constitution of the 
individual that they can not recover, let everything as yet possible 
be done for them as it may. Probably there are exceptions to this; 
but, if so, they are not very often met with. All these cases seem 
to be doomed from the very first either to follow a slowly down- 
ward grade to the very end, or else to manifest a series of alternate 
better and worse stages, which, while giving rise to bright hopes of 
ultimate recovery, nevertheless just as surely tend more or less 
rapidly downward, in pretty strict accordance with the rule. In 
passing, it may be noted that not only the tragedy of such alternations 
of emphatic despair and delusive hope constitutes not the least of the 
wretchedness involved in the history of these cases, but that it is by 
no means the easiest thing about them to manage; for, in the carler 
stages, it is almost impossible to make associates or relatives under- 
stand the full meaning of the disease, or to take a correct view of its 
probable outcome. Even much later on they cling to the possibility 
of recovery, which is as delusive as it is painful, for the disease goes 
on, nevertheless, with varying stride and manifestation, until it finally 
becomes evident that hope is almost absolutely without any real foun- 
dation. 

Now, when a case of persistent or recurrent but really irrecover- 
able insanity is studied, with respect not only to the life of the indi- 
vidual affected but to the lives of his ancestors, both remote and 
near, and in sufficient detail, it is seen that the causes of the present 
breakdown have been long and surely operative in those from whom 
he has inherited certain unfavorable characteristics, and at whose 
hands he has had his bringing up and education; and this even much 
more weightily than in himself or the life which he has lived. So far 
as the patient’s own responsible life is concerned, the common causes, 
such as accident, infection, overwork, mental and moral strain—in 
fact, all the usual forms of stress—have, of course, been just as vari- 
ously to blame, and in just the same way as they have been in the pro- 
duction of insanities in other individuals who finally recover. But 
even in respect to these latter, it probably may be most frequently 
discovered that the harmful effects of certain so-called exciting causes 
have been experienced, not because of the common emergencies and 
exigencies of life so much as because of some peculiar but unrevealed 
characteristics which have produced and maintained a sort of vicious 
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maelstrom into which have been attracted all the detrimental in- 
fluences that have accidentally or intentionally come within reach. 
For instance, such persons are almost always predetermined to grow 
up into harmful bodily and mental habits. Says Peterson: “ Among 
all degenerates there is a taste or appetite for certain foods or drugs 
which tend to favor their dissolution (aleohol, morphine, cocaine, 
and the like” (State Hospitals Bulletin, vol. i, p. 872). So also are 
thev apt to be wrongly educated, or to draw around them harmful 
associates; to develop the most wearying and exhausting enthusiasms, 
or to choose a business and place of residence to which they are not 
adapted; to marry some one who will chiefly wear and burden them; 
to assume responsibilities and positions out of keeping with their 
native strength and endurance; in fact, to get entangled in all the 
affairs of life in just the very way calculated to bring about the one 
thing which should have been, by every known means, sought to be 
avoided. It is in this way that “ physiological fate” unconsciously 
spins the web which ultimately fastens its own doom. That such a 
pernicious course should eventually result in disaster is no wonder at 
all; for when investigated deeply and comprehensively enough, it is 
seen that of all possible persons, such are, by birth, the very least cal- 
culated to endure the wear and tear thus engendered and main- 
tained; while, as searcely a word is ever heard and scarcely an effort 
is ever made as to the necessity for so training and educating and in- 
spiring these people that the defects of heredity will be remedied, it 
follows that the most ordinary ventures of commonplace life are by 
far more dangerous to them than to their better-endowed fellows.* 
When properly endowed by heredity, and adequately bred and edu- 
eated, it is almost beyond wonder, the amount and character of per- 
sistent stress which human nature can triumphantly endure. When 
otherwise, however, it is no wonder at all that sooner or later serious 
breakdown comes to pass. 

The importance of saying this is obvious when we consider that 
as a rule active life is allowed to be entered upon without adequate 
preparation and intelligent adaptation of cither bodily or mental 
strength to the stress that is likely to be eneountered. Always it 1s 
asked, if anything is asked at all, “ Has he the skill to make his way?” 
instead of, “Has he the prospective endurance required by what 
he purposes undertaking?” while, if the latter chances to be con- 
sidered at all, the conclusion is most usually based upon present ap- 
pearances rather than upon past tendencies or actual developments. 
Elsewhere I have said: “In almost every instanee (of breakdown) I 


* “Tt is perfectly certain that two in every three children are irretrievably damaged or 
hindered in their mental and moral development in the schools; but I am not sure that they 
would fare better if they stayed at home.”—Baldwin, in Mental Development, p. 38. 
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have come across the result of some big educational blunder, owing 
either to the system in vogue or else to those who execute it.” (See 
Steps toward Insanity, New York Medical Journal, August 14, 1897.) 

There is one fact about heredity which seems not to be commonly 
considered—namely, that each individual is really the descendant of 
not only his immediate parents, but of the two lines of ancestry in- 
definitely far back and widespread. Thus, in many instances, the 
dominating charaeteristics are not those of father and mother, but of 
grandparents, or of some other antecedent or collateral relatives in- 
stead. In fact, each individual m its development from the germ 
to adulthood passes through not only many animal forms, but through 
many ancestral phases of character as well. And, as in the first case, 
the size and strength of adult physical features depend on the stage 
at which growth becomes abnormally extended, perverted, or arrested, 
so, with regard to mental and moral qualities and their persistence 
under stress, the outcome mostly if not entirely depends upon the ex- 
tent to which they are allowed or constrained to develop, or the reverse. 
Here we often see the absolutely limiting influence of “ atavism,” or 
what is characterized as “ reversion,” to generations further removed 
than the parental, but which really is the result of an exaggeration 
or a stoppage, or a perversion of development before the stage of 
parental dominanee is finally reached. In this way the featural and 
mental characteristics of relatives as far removed as great-grand- 
parents or great-granduncles, as well as grandparents and uncles, are 
seen to appear in children even when young, to be finally either accen- 
tuated and made prominent, or else possibly outgrown or otherwise 
overcome as the years go by, and as the later parental] determining 
powers and the corresponding environment come to manifest their 
influence. 

With this view of heredity in mind, it is easy to see how the real 
basis of every mental breakdown may be and probably is simply an 
overdoing or perversion or other irregularity at some premature or 
“atavistic ” stage of development; and that anything and every- 
thing which may have had to do in causing this should be considered 
as a primary step toward the insanity itself. But easy as it is to see 
this theoretically, it does not necessarily follow that it is easy to get 
hold-of the real facts or to help the matter in any given case. Many 
times families are loath to reveal things which might indicate such a 
basis of the dreaded disease. Many times they do not recognize the 
necessity of telling what they would otherwise be willing enough to 
reveal. Many things are absolutely forgotten or have been at best only 
vaguely comprehended. Sometimes conscious deception is practiced ; 
at others, the party who really has known the faets is dead or is other- 
wise inaccessible. But more often, and more interfering still, is the 
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unconscious perversion of facts, either from the false meanings which, 
owlug to specific views and predilections and fears, are read into 
them, not only by the laity, but often by the profession, or else from 
the wrong deductions derived from actual facts clearly understood. 
Try as one may, it is often most difficult to get a sufficient number 
of clearly defined facts to enable even the most expert to form a 
true and comprehensive idea of the case in hand.* This leads to 
the remark that what is now absolutely needed is some form of record- 
keeping which shall become a general practice on the part of heads of 
families and their physicians, and which may be handed down from 
generation to generation; and not only this, but that these shall be 
so accurately and fully kept that they may be worthy of consideration 
as the best and in fact the only basis of a scientific generalization in 
case of mental or moral emergency. That people as a rule would 
probably resent this, as constituting an undue interference with the 
sanctity of personal and family rights, while undoubtedly rendering 
it practically nugatory for the time being, does not in any good sense 
militate against either the scientific need or the great good which 
would accrue from the use of such family records faithfully and in- 
telligently kept. It is encouraging to note that already the way for 
such records is being opened in the demands made by the various ques- 
tionnaires sent out by Dr. G. Stanley Hall and others who are in- 
terested in the scientifie study of children. (See various issues of 
the American Journal of Psychology, and of the Pedagogical Semi- 
nary, for pertinent suggestions and results. Also an article by Dr. 
William H. Thomson, in the Yale Medical Journal for ‘April, 1898.) 
Much more useful and in general satisfactory would this be than the 
blind staggering after elusory causation now so universally and yet so 
futilely pursued. 

And the sane may be said with reference to statistics as com- 
monly tabulated. These having reference but to the surface show- 
ings, the after-the-mischief-is-done results, and so often obtained 
under misleading constraint or other unfavorable influences, are 
searecly capable of even hinting the significance of real conditions, 
and especially of tendencies that have existed antecedent to the 
individual breakdown. For instance, such statistics as those com- 
piled by Dr. Wise (see State Hospitals Bulletin, vol. 1, page 157), 
when subjected to the requirements of an accurate causative consid- 
eration, easily lend themselves to the criticism made by the author 
himself, who says, “The careful inquirer ean receive no reliable in- 
formation from the study of insane hospital statistics except the bare 


* Sce an instanee clearly elucidative of this in an aeceount of the Kelly murder trial, 
given by Dr. Walter Channing in the American Journal of Insanity for January, 1898, 
page 385. 
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fact of the number of insane persons under care and treatment.” 
Yet a glance at his tables shows that forty-two per cent of the cases 
admitted to the New York State hospitals for the year ending Sep- 
tember 380, 1895, are to be noted as suffering from constitutional de- 
generacies, and so presumably to be incurable. The more than twenty 
per cent of cases of insanity reported to have had hereditary antece- 
dents, although undoubtedly as accurate as possible under the circum- 
stances, inerely chronicle the more obvious matters, and must neces- 
sarily have left out of account all the less obvious but in many respects 
even more important ones. And so with all the other series thus far 
published. They are good as indicating where we are to look for some 
of the steps toward insanity, but for the most part they are quite in- 
adequate for a basis of comprehensive discussion or anything like 
accurate conclusion. 

The pressing need, then, is that there shall be obtained a series 
of statistics which shall be founded upon the most definite, penetrat- 
ing, and far-reaching studies of cases that it is possible for the trained 
scientist, with the help of an intelligent, willing laity, to make. 
In this respect it may be said that the assistance of the latter is 
just as essential as the painstaking devotion of the former; for it 
is upon the facts which an intelligent laity can observe and report 
that the scientist can bring his training to bear in such a way as to 
arrive eventually at accurate and therefore most useful generaliza- 
tions. But such concurrent observation and study will never be 
until the public shall have come to look upon insanity as merely an 
unfortunate disease instead of a stigmatized disgrace, which, with 
certain exceptions, it should not be considered to be. Nor will this 
be the case until professional examiners in lunacy shall regularly ask 
for such family records, and thus create a need for their being made. 
When both the public as well as the profession lay aside entirely the 
common notions of a transcendental origin of insanity, and set to 
work to study the perfectly natural steps through which degenera- 
tion and breakdown eventually come to be, all will see the desirability 
of such health records being accurately and fully kept, not only as 
a help toward determining the nature and prospects of any given case, 
but also toward preventing the development of those constitutional 
tendencies which lead to trouble, as well as in helping on those that 
provide against it. 

When we come to study the causes of insanity with a view to 
successfully preventing it, we are led to the supposition that the 
nearer to very first steps we can push our investigations the greater 
will be our service. Remembering that the well-born, well-bred 
personality generally bears almost every sort of stress with compara- 
tive impunity, it becomes us to ask just how does the opposite—the ill- 
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horn, ill-bred—constitution come so to be, and hence to break down 
so easily. Certainly, the weak, easily breaking stratus must have 
their origin and growth just as definitely as the more enduring ones, 
and if we can get an accurate notion of such origin and the con- 
ditions of subsequent growth, it seems probable that useful knowl- 
edge will thus be attained. 

With this object in view an investigation was undertaken which 
should cover the life histories of a serics of familics with sufficient 
detail and extension to warrant at least tentative conclusions as well 
as also to indicate probable lines for future work. So far as possible, 
inquiries were pushed along collateral as well as direct lines of an- 
cestry; and not only ill health but common habits and experiences 
were, so far as possible, given the consideration strictly their due. 
In every way the attempt was made to properly estimate the faetors 
appertaining to the more intimate personal life as well as those that 
were more obvious and impersonal. Often, however, the eompleted 
record proved to be more or less broken; more often still, important 
items—the most important of all, in fact—could only be obtained 
under promise of absolute secrecy as to future use. So, as matters of 
absolute science, the following conclusions must stand chiefly as chal- 
lenges for future confirmation or change. But, so far as they can 
he allowed to go, they may be accepted as pretty thoroughly based in 
ascertained fact and legitimate generalization. 

The very first eonclusion, so far as the natural history of the steps 
toward insanity is concerned, is that the weak constitutional strands 
and tendencies have their beginnings in those ancestral marriages 
which, chiefly for educational reasons, I have chosen to call “ unphysi- 
ological.” * By an unphysiological marriage one need not mean a 
marriage between people obviously deformed or imbecile or insane, 
or otherwise permanently unfitted, but rather between people who 
are found to be not well adapted to each other in some important 
sense. Thus, too great physical disproportion; too great disparity of 
age, or of temperament, ov of family or of natural tendencies; or, on 
the other hand, too near a sameness, either through consanguinity or 
other sources; or too fixed constitutional characteristics; or even too 
ereat differences of edueation, religion, taste, or ambition. In faet, 
it seems probable that any aie: and everything which diffieultly 
amalgamates tn marriage, and as surely fails to blend in progeny, 
may be considered as unphysiological in this connection. As I have 
said elsewhere: “The parties entering into such an unphiysiological 
marriage may both be normal individually, but vet not physiologi- 
cally marriageable, because they are cither too distantly or too nearly, 
or in fact too abies siologically, related, cither phys sieally or psychie- 


* See New York Medical Taugaal foe Miguse 14, 1897. 


CAUSES AND PREVENTION OF INSANITY. 109 


ally. In such eases the ultimate outeome is almost absolutely eer- 
tain, and is noted chiefly by a definite class of tensions aud reactions 
of both mind and body which invariably impress themselves upon 
progeny, and whieh tor the most part are made obvious in this par- 
ticular way. No matter how unphysiological such marriages may be, 
however, they do not ueeessarily or very often result in the evohition 
of insanity in the parties eontracting them, but rather they do lay 
the foundation of degenerative tendencies which almost invariably 
predetermine the development of this affection in more or less remote 
sueceeding generations. Nor do the ehildren of sueh marriages neees- 
sarily or generally beeome insane, although they sometimes do; 
but, impressed as these are by the degenerative malnutritions and ten- 
sions and reactions of their parents, they tend to exhibit arrests and 
eceentricities of development, which in turn become intensified in 
the next, and again, in turn, in all the generations following, until 
the instability beeomes so marked that explosion oeeurs. In _pass- 
ing, it may be said that the most frequent souree of the initiatory 
tensions and reaetions resulting from unphysiological marriage is 
undoubtedly found in abnormal cohabitation, and the unrest and un- 
satisfaction and exhaustion resulting therefrom. Such a condition 
of things begets in perfectly normal people an irritating, nagging, 
exhausting, persistent erethism, which in time involves the whole 
organism and deflects it from its norm. Two people enmeshed 
in stich a bond always go to exeesses and irregularities, either in ab- 
stinence or indulgence; or, if not this, then the whole matter becomes 
aversional, with straining antipathy, perverting practices, and idea- 
tional distrusts and loatlings more and more predominating. No 
wonder that sueh people predetermine suceeeding generations to ab- 
normal sensitiveness, irregular growth, and erratie manifestations in 
both mental and physical spheres.” (See New York Medical Journal 
for August 14, 1897; also Journal of Nervous and Mental Diseases, 
vol. xvil, page 669.) 

Now, the outcome of such marriages seems to be a vitiated stream 
of tendency, which earries with it in its progress from generation to 
generation certain clements which predetermine to still fuller vitia- 
tion, even with imeurable insanity, as noted above. Thus, people 
endowed with sueh natural characteristies, being altogether too 
prone to gravitate toward each other, eventually marry, and thus 
emphasize in progeny the vitiation already doubly initiated. Na- 
tures’s eourse demands that such people marry, if at all, into the 
healthiest, most eorrective stock possible. But here immediately 
there arises not only a scieutifie prohibition, but an ethical question 
whieh should be heeded: Should such people really marry even the 
best of stock, with the probability of thus vitiating a stream which 
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until this time has evidently been becoming clearer and stronger? 
.\gain, people who are constitutionally tending to mental breakdown 
are very apt to load themselves down with duties and get themselves 
into situations which must necessarily prove to be too onerous and too 
perplexing for their poorly developed strength and skill. Of course, 
circumstances often require this. Many times, however, there is a 
kind of impulsive restlessness coupled with a short-sighted optimism, 
both constitutional, which, altogether more than ordinary cireum- 
stances, are to blame for undue assumption of work or care, and whose 
effect is, perhaps, best seen in the persistent tendency of such people 
to originate and perpetuate exhausting habits, both of mind and body. 
Thus, the habit of self-poisoning from poorly digested and poorly 
assimilated food is easily acquired by such people, and always becomes 
a source of progressive brain starvation and often of consequent men- 
tal breakdown. Says Dr. A. 8. Thayer (Journal of Medicine and 
Science, vol. 11, page 173), “There is ground for belief that ex- 
haustion—fatigue—is dependent upon poisoning of the cells of the 
brain, muscles, and other tissues by the waste products of functional 
activity.” * Again, as already noted, perversions of the natural in- 
stincts—of appetite for food, of desire for gain, of social or other 
ambitions, and especially of the sexual impulse and its habitual in- 
dulgenee—fasten themselves upon such individuals with a perma- 
nence and destructiveness that must almost of necessity lead to dis- 
aster.t And so we may sce that as a most natural, although often a 
far-removed, result of unphysiological marriages, proeeeding through 
generations which have been thus predestinated to weakening 
choices and practices, insanity finally appears to mark the ultimate 
extent both of the mental disorganization and bodily inefficiency, 
which extent is owing not only to the original initiating steps, but 
also to subsequent stages of causation, progressively developed from 
generation to generation. 

Another great source of vitiation of the stream of tendency is 
found in two people who marry in a truly enough physiological 
sense, but who find or force themselves in lives of wear and tear which 
progressively unfit them for childbearing and child nurture. Poorly 
ealeulated ambitions, unexpected difficulties to be surmounted, de- 
pressing oppositions, with perhaps more or less actual disease or acci- 
dent, largely account for this in a general way. Obviously, during 
the child-rearing age, the effect of what parents are obliged to en- 
dure and execute upon the fortunes of progeny becomes a matter of 
far-reaching importanee. That anything which persistently exhausts 
or overstrains the parents must tell in the later dynamie tendeney and 


* See also Dr. Edward Cowles. Shattuck Lecture on Neurasthenia, 
$ See Peterson, The Stigmata of Degeneration. State Hospitals Bulletin, vol. i, p. 327. 
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development is premised at least by certain recent studies, especially 
those of Hodge on the influence of fatigue, and of Van Gieson on the 
effects of exhaustion and intoxication upon the nervous elements. 
(See also Peterson, op. cit.) In no sense can parents be said to live 
for themselves chiefly. Always the influence of their own health, 
happiness, and prosperity upon their children should be remembered, 
and should be made as constructive as possible. That this can be 
consciously attempted with commensurate results is more or less 
evidenced not only by common observation but by investigation. 
Not, however, in the sense that parents are always able to endow 
children with some particular, much-wished-for characteristic, as so 
many suppose—for it must be remembered that perhaps pretty fixed 
tendencies for several generations may have to be overcome and re- 
versed before such special results can be obtained, but in the much 
better sense of giving such an impetus healthward and strengthward 
and lifeward as may later on be the beginning of a constitutional 
foundation that shall support many generations of full health and 
longevity. 

If, then, the first steps—and, generally speaking, the most impor- 
tant steps—are discovered in the unphysiological marriage and its 
influence upon the bearing and rearing of progeny, then it is obvious 
enough that prevention of incurable insanity should begin with giv- 
ing adequate attention to this phase of the subject, and this first and 
emphatically. Already the law says that certain peculiarly afflicted 
individuals can not marry; and probably this is about as far as the 
law can helpfully go until, at least, public intelligence as well as 
private sentiment will sustain it in going further. So we must look 
to these latter—a widespread intelligence and a corresponding earnest 
sentiment founded upon such intelligence—for the means of making 
progress toward the prevention of insanity. But how ean this needed 
knowledge and helpful sentiment come to be? Certainly not bv 
perpetuating the present notions of so-called “ modesty ” and “ pu- 
rity,’ which, as now held, must always interfere with the study and 
practice necessary for ascertaining the truth, and for applying it to 
the needs of race-building. The time ought to come soon, very soon, 
when matters of such serious content shall not be so absolutely sub- 
ject to the dominance of conventionality and guesswork and reck- 
lessness as now, but shall instead be subject to the sway of accurate 
science and its careful adaptation to human conditions. Every mar- 
riage now is at best but an experiment—blind and chanee-taking 
often, in a most wasteful and dangerous sense. Let it remain, if it 
must, an experiment still, but one which shall be henceforth conducted 
with such foresight and skill, and withal with such intelligent pur- 
pose, as shall certainly point to improved results from generation to 
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generation. Experience shows that it is comparatively easy to ascer- 
tain what marriages, generally speaking, are prone to result in obvi- 
ously vitiated progeny; or if not in these, then, to some extent at least, 
in the progeny which, being unnaturally constituted, are prone to 
develop their weaker strands of personality, and so to break down 
in the end. But to this course neither prudery nor superstition nor 
selfishness will ever assent; it must be pursued in spite of these, and 
by the only method which scienee now recognizes—namely, accurate 
observation, eareful record, and the most comprehensive, skillful com- 
parison, all in order that truthful inductions may he finally secured. 
That parents should train up their children to look forward to mar- 
rlage not as the aeme of personal indulgence and satisfaction, but as 
a most responsible partnerslup for the developmental keeping of un- 
born fortunes, and the proper nurturing of the children that may 
come to them, is no longer speculation, but a science-founded fact. 
Undoubtedly the highest state of adult satisfaction will always be 
closely associated with what may be characterized as child comple- 
tion. Moreover, that an educational system which so thoroughly 
ignores this most important of all educational subjects must, in time, 
be subjected to the eriticism which science may justly develop, is 
amply borne out by the cases studied. Often, indeed, has it ap- 
peared that had a modieum of real knowledge been at hand, most 
disastrous results would naturally have been obviated. Educators 
lead the day; why not they lead in direetions which shall most truly 
correct the results of physiological ignorance and daring? That no 
man or woman should go forth from college with such vital knowledge 
unlearned is probably the first and most important means of pre- 
venting incurable insanity conceivable; and that these in turn should 
never hesitate to diffuse popularly that which they have been so 
favored in the learning, imphes a duty which the intelligence itself 
makes clear. 

So, too, if persistent overstrain and exhaustion of parents, either 
prospective or actual, leads directly to starvation of their own strue- 
tural clements, how probable that the initiating and bearing and nur- 
turing of clildren is to a like extent detrimentally interfered with in 
any given ease throngh the development of an “ erratic cell growth.” 
Certain it is that completeness of development depends on two 
things—namely, nutrition and exercise. In a biological sense both 
these are dependent upon a right adjustment of supply to demand. 
Tlenee starvation or engorgement, inactivity or overwork, each may 
lead to the same dynamic result—that is to say, to an interference 
with the proper growth of the organism. That due heed, then, should 
always be given to the necessary health preservation of those who essay 
to become parents, not only in preparation for but during the whole 


SKETCH OF WILLIAM PENGELLY., 143 


so-called childbearing period, is so seientifieally dedueible that it 
may be for all praetical purposes eonsidered as axiomatie. ‘The way 
to have healthy, long-lived, and happy children is for parents to 
be healthful and intelligently careful themselves; while the whole 
science of health must eventually consist in the seience of such sym- 
metrical and high development as will enable individuals to endure 
necessary strain, resist disease, and rapidly and fully recover from 
aceident and infection, 
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ILE name of William Pengelly is most closely associated with the 
explorations of eaves in England containing relics of men to- 
gether with the remains of extinct animals, the results of which, con- 
firming sinular eonclusions that had been reached in France, con- 
vineed English geologists of man’s extreme antiquity. Speaking of 
him at the time of his death as one of the last survivors of the heroes 
who laid the foundation of geologieal science, Prof. T. G. Bonney 
said, “ He has left behind an example of what one man can do in 
advancing knowledge by energy and perseveranee.”’ 

WitiramM PENGELLY was born at East Looe, a fishing village in 
Cornwall, England, January 12, 1812, and died in Torquay, March 
16, 1894. The name of Pengelly is not uncommon in Cornwall, 
and has figured in English history—among others, in the person of 
Sir Thomas Pengelly, who was chief baron of the exchequer, and 
left certain sums for the discharge of debtors from the jails of Bod- 
min and Launeeston. His father was captain of a small coasting ves- 
sel, and he aequired a strong attachment to the sea. He was sent 
to the Dame’s School in his native village when very young, and 
before he was five years old had made so rapid progress that his 
mother applied to the master of a school for larger boys to receive 
him as a pupil. The master declined to take him, but, hearing 
him reading as he passed the door of the house not long afterward, 
concluded to grant the mother’s request. At school he soon gained 
such a reputation for scholarship that the boys made him spend all 
his play hours helping them in their lessons. His school davs ended 
when’ he was twelve years old, and he accompanied his father to sea, 
making, however, voyages that were seldom more than three days 
long, most of the work of which consisted in taking in and taking out 
cargo. The sailors soon discovered his clerkly gifts and employed 
him to write their letters, but did not so well appreciate his exeellent 
conversational powers. On “ tailoring days” it was understood that 
his clothes should be repaired for him, while he read aloud for the 
general benefit, and the sailors would amuse themselves by finding 
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solutions to questions in Walkingham’s Arithmetic. His seafaring 
lite closed in his sixteenth year, when the death of a brother made it 
desirable that he should remain at home. 

Though working hard all the day for a mere support, young 
Pengelly managed to spend several hours every night in study, seck- 
ing to master mathematics. Ile had no tutor and no really good 
text-books, but made such progress in his studies that in a compara- 
tively short time he beeame “ a mathematical tutor of no mean order.” 
He bought his first Euclid of a peddler who oeeasionally visited the 
place; then, having saved up a little money for the purpose, it was 
a happy day for him when he walked thirty miles to Devonport and 
back, bearing, on his return, twenty volumes in a bundle over his 
shoulder; among them were the works of some of the standard au- 
thors, for he cultivated a literary as well as a mathematical taste. 

IIe received his first lesson in geology while he was still a sailor 
boy, at Lyme Regis—a spot exceedingly rich in fossils. A laborer 
whom he was observing broke a stone, the opening of which disclosed 
a fine ammonite. To his question as to what the fossil was, the 
laborer rephed that if he had read his Bible he would have known; 
that there was once a flood that covered all the world; the things 
that were drowned were buried in the mud, and this was a snake which 
had suffered that fate. “ A snake! but where’s his head?” He was 
again referred to the Bible, whieh would tell him why the snakes 
in the rocks had no heads. “ We’re told there that the seed of the 
woman shall bruise the serpent’s head. That’s how ’tis.” ‘The see- 
ond lesson came a few years later, in a reading club of which Pen- 
gelly was a member. They were reading Dick’s Christian Philoso- 
pher, and came to a geological section, when the reader remarked 
that “as geology was very likely to be extremely dry, and as many 
good people thought it dangerous if not decidedly infidel in its teach- 
ings, he would propose that the selection should not be read. This 
was passed by acclamation, and the reader passed on to astronomy.” 

While still young, Pengelly removed to Torquay, where he spent 
the remainder of his life. Shortly after arriving there, he opened 
a small day school on the Pestalozzian system, into which he intro- 
dueed the novelty of the use of chalk and the blackboard in giving 
instruction. Beginning with six pupils, the school grew rapidly. 
Tle had private pupils, too, and in 1846 these had become so numer- 
ous that he gave up his sehool, and as a special tutor in mathematies 
and the natural seienees found his life oecupation. Some of his 
pupils became distinguished in after life; while others, like the two 
Russian princes, nephews of the Czar Alexander IT, and Princess 
Mary, of the Netherlands, all of whom became much attached to him, 
were famous by reason of their position. IIis attention was brought 
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for a third time to geology while looking over some books which he 
thought might be useful to his pupils, when he found one published 
by the brothers Chambers, which contained a chapter on that science. 
This was not much, but it was enough to inform him how much had 
already been done in geology, and, perhaps, to give him a hint of 
some of the possibilities that lay in it. From this time on, he was ar- 
dently interested in geology. The journal of his first visit to London 
and the British Museum, in 1843, attests how he was becoming ab- 
sorbed in it. He spent his holidays in geological explorations and in 
excursions which gradually grew larger, until his position as a geolo- 
gist was recognized, and he became an authority respecting all points 
and phenomena which had come under his personal knowledge. A 
hint dropped to him by Professor Jameson as he was about to visit the 
Isle of Arran taught him to make his notes of observations on the 
spot, and greatly helped, his daughter Hester observes in the biography 
on which we have drawn very largely, “to form those habits of ex- 
treme accuracy which characterized all his scientific work.” 

In 1837 Mr. Pengelly assisted in the reorganization of the Tor- 
quay Mechanics’ Institute, with which he maintained a connection 
for more than twenty years, and before which he delivered many lec- 
tures. In 1844 he participated in the organization of the Torquay 
Natural Tlistory Society, of which he became, in 1851, honorary 
secretary, aud remained so for more than thirty-nine years. “ Under 
his guidance it became a scientific power in the country. Year after 
year he lectured there, tincturing the locality with his own enthusi- 
asm; and from the society there ultimately sprang the museum in 
Babbacombe Road, with its admirable collections.” 

His lectures, delivered gratuitously at Torquay, were very pop- 
ular, and were attended by large audiences. The fame of them 
spread, and he was called to other places—Exeter, Exmouth, and 
larger towns and farther off, and to the great learned societies—whieere 
he lectured, always with success, and to the satisfaction and delight 
of his audiences. “Those persons living, and they are many,” says 
Mr. F. 8. Ellis in the preface to Hester Pengelly’s biography of her 
father, “ who had the good fortune to hear Pengelly lecture will bear 
ready witness to the complete mastery he always had of his subject, 
and of the faculty of imparting his knowledge. Even when speaking 
upon abstruse subjects to a mixed audience, he would make the 
matter perfectly clear without in any degree appearing to talk down 
to the capacity of those he was addressing. . . . His manner was no 
less pleasing and attractive than the language in which he clothed 
his ideas was grateful to the ear.” Geology and astronomy furnished 
the subjects of the lectures. 

It would be impracticable in a brief sketch to follow the detail 
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of Pengelly’s geological imvestigations previous to his engaging in 
systematic cave exploration. They embraced fields chiefly in Devon- 
shire and Cornwall, and afforded subjects for correspondence and 
discussion with many of the most eminent British geologists, and 
some of other countries than England. A study of some fossil fish, 
first observed by Mr. Charles W. Peach in Cornwall, furnished the 
occasion for one of his first recorded papers, On the Ichthyolites of 
East Cornwall, in the Transactions of the Royal Geological Society 
of East Cornwall, 1849-’50; and a single volume—the seventh—of 
these ‘Transactions contains nine of his papers. Another subject of 
interest was the beekites, curious formations of chaleedonie silica on 
the limestone fragments in the New Red Sandstone of Devonshire, 
first observed by Dr. Beek, of Bristol, concerning which he read a 
paper at the Cheltenham meeting of the British Association, the first 
which he attended, in 1856. In 1860 he completed the formation of 
a collection of Devonian fossils from Devon and Cornwall, which was 
presented by the Baroness Burdett-Coutts to the new museum of 
the University of Oxford, in connection with the foundation of a 
geologieal scholarship, and was named “ the Pengelly Collection.” 
The first of the more important geological researches with which 
Pengelly’s name is intimately associated was the exploration of the 
peculiar formation at Bovey Tracey, for the identification of its fossils 
and the determination of its age. The plain in which the formation 
lay had an aspect suggesting the basin of an ancient lake, and its 
deposits, “very different from the solid rocks of the surrounding 
hills,” confirmed the suggestion. They consisted of gravels, sands, 
and clays, distinetly stratified, with seams of lignite, for which 
thev had been worked. The pits had already attracted some notice, 
and the deposits had been mentioned in scientifie literature, but 
very little had been learned concerning their age. In 1860 the 
subject was mentioned by the late Dr. Faleoner, an eminent paleon- 
tologist, to Miss Burdett-Coutts as one the investigation of which 
would be a boon to scienee. Miss Coutts supplied the money that 
was needed, and the direction of the systematic investigation was 1n- 
trusted to Pengelly; on learning which, Sir Charles Lyell wrote to 
him: “I ain very glad of the prospect of our knowing something of 
the Bovey coal plants. It is almost a reproach to English geology 
that they have been so little explored, as they are perhaps the only 
fossils of the Tertiary period to which they belong.” In order to 
determine aceurately the nature, thickness, and order of the snecessive 
beds, and to make a satisfactory collection of fossils, a new section 
of the deposit was made, measuring one hundred and twenty-five feet, 
down to the bottom of a seam of lignite four feet in thickuess, the 
“Jast bed ” of the workmen, but not at the actual base of the deposit. 
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Thirteen of the thirty-one beds of lignite which were eut through, 
and two of the beds of clay, yielded distinguishable plant remains. 
These were sent to Dr. Oswald Heer, of Switzerland, for examina- 
tion; and he determined from the collection fifty species, including 
ferns, conifers, figs, cinnamon trees, an oak, a laurel, vines, an- 
dromedas, a bilberry, a gardenia, a water lilv, and some leguminous 
plants. Heer referred the group to the Lower Miocene period, but 
some modification was afterward made in this determination in the 
light of a fuller knowledge of the Tertiary flora. The deposits and 
work at Bovey Tracey were the subject of a memoir to the Royal 
Society by Sir Charles Lyell; and Dr. Heer’s account of his work— 
The Fossil Flora of Bovey Tracey—was published in 1863. 

While this investigation was going on, Lyell was preparing the 
fifth edition of his Manual of Geology. He invited Pengelly to sug- 
gest corrections to the text, saying that, besides positive mistakes, he 
would “ be glad of any hints and suggestions made freely, whieh your 
knowledge of the manner in which beginners are struck may enable 
you to send us.” The eriticisms supplied by Mr. Pengelly were 
adopted by Lyell except where they had already been made un- 
necessary. 

On the accidental discovery by workmen, in 1858, of a cavern in 
Windmill Hill, overhanging the town of Brixham, Pengelly at onee 
thought of finding what was in it, and what story it might have to 
tell. He visited the place and apphed to the owner for permission 
to explore it in behalf of the Torquay Natural History Society. But 
on consultation with Dr. Hugh Falconer it was decided that as that 
society probably had not means sufficient to bear the expense of the 
exploration, the Royal and Geographical Societies should be applied 
to for a grant. This was obtained, and the work was earried on 
under the superintendence of Professor Prestwich and Mr. Pengelly, 
on whom, as a resident of the place, the burden substantially fell. 
The decision to explore the cave was brought about largely by the 
fact that it was a virgin eave which had been inaccessibly closed 
during an inealculably long period, the last previous event in its 
history having been the introduction of a reindeer antler, which was 
found attached to the upper surface of the stalagmitie floor. It was 
therefore free from the objection urged against Kent’s Cavern that, 
having been long known and open, it had probably been ransacked 
again and again. <A thorongh method of exploration was deter- 
mined upon, beginning with the examination and removal of the 
stalaemitic floor; after which the upper bed should be dealt with 
in a similar manner horizontally throughout the entire length of the 
cavern, or so far as practicable; then the next lower bed, and so on, 
til! all the deposits had been removed. By this method the general 
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stratigraphical order of the deposits and their characteristics could 
be learned, all their fossils seeured, and the highest possible exact- 
ness attained. The excavations were continued through twelve 
months, at the end of which the eave had been practically emptied. 
Besides furnishing interesting indications relative to its physical his- 
tory, the cave yielded sixteen hundred and twenty-one bones and 
thirty-six flints. While most of the flints were flakes, some of which 
possibly might not be artificial, three were fairly well made imple 
ments of paleolithie type; and it was therefore concluded that man 
either frequented or at any rate sometimes entered the Brixham Cave 
while Devonshire was inhabited by various mammals which are now 
extinct. Previous to the exceution of this work, all geologieal evi- 
dence as to the antiquity of man had been received, even by Eng- 
lish geologists of the first rank, with what Pengelly called apathy and 
skepticism. After the work it soon became evident, Pengelly said 
in an address to the Section of Anthropology of the British Assoeia- 
tion, in 1888, that this geological apathy had been more apparent 
than real. “ In faet, geologists were found to have been not so much 
disinclined to entertain the question of human antiquity, as to doubt 
the trustworthiness of the evidence which had previously been offered 
to them on the subject.” The discoveries are thought to have had a 
considerable share in disposing Mr. Prestwich to undertake the inves- 
tigation of the remains at Amiens and Abbeville in France and 
Hoxne in England, “whieh added to his own great reputation and 
rescued M. Boucher de Perthes from undeserved negleet.” Prof. 
Boyd Dawkins says that they established beyond all doubt the exist- 
ence of paleolithic man in the Pleistocene age, and caused the whole 
of the scientifie world to awake to the fact of the vast antiquity of 
the human race. Of eourse, they aroused a theological controversy 
which was long and bitter, and has only recently died out. Pengelly 
had no trouble throngh it all. “ Geologists,” he said, “see no mode 
of reconciling the Mosaic account of creation with geological seience. 
.. . For mysclf, T am satisfied that science ean do nothing for the 
salvation of the soul, and that the Bible is able, through God’s grace, 
to make us wise unto salvation.” No doubts or difficulties could 
ever undermine his faith as a Chiristian.. 

The evidence accumulated at Brixham suggested the propriety of 
a re-examination of other evidences of man’s antiquity, and par- 
ticularly, in England, of those from Kent’s Hole, or Cavern, at Tor- 
quay. The existenee of this eave had been known from time imme- 
morial, but the first recorded exploration of it was made in 1824 by 
Mr. Northmore, of Cleve, looking for organie remains and an ancient 
temple of Mithras. Mr. W. C. Trevelyan followed him, and first 
obtained results of value to science. The Rev. J. Maelnery, a 
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Roman Catholic priest, began a four years’ exploration of the cave 
in 1825, and prepared a narrative of his work, which was not pub- 
lished for several years after his death, having been lost, and found 
by Pengelly after a long search. He showed that the cave had been 
inhabited, practically at the same time, by man and various extinct 
animals; but the antiquity of man not being yet a live subject, little 
regard was paid to his evidences. With a grant of a hundred pounds 
from the British Association, the work was begun under the diree- 
tion of a committee of which Pengelly was the leading spirit and 
the working member. It opened a new chapter in his life, his daugh- 
ter says, “for he not only superintended the exploration of the cav- 
ern, but undertook its entire management, throwing himsclf, heart 
and soul, into the numerous duties which it entailed. The labor was 
arduous, and severely taxed his energies for fifteen years; but it 
was a congenial employment, and most faithfully performed. .. . 
After undertaking the exploration, Pengelly became such an enthn- 
slast in the progress made that, when in Torquay, he never (unless 
prevented bv illness) failed on a single week day to visit the cavern, 
while he devoted many hours at home in the examination of the speci- 
mens exhumed. He even abridged his short holidays, and all idea of 
living in London was abandoned on this account.” In the investiga- 
tion, the surface accumulations having been removed and preserved 
for examination, the floor of granular stalagmite was stripped off, so 
as to lay bare the cave earth, and this was dug out ultimately to a 
depth of four feet in a series of prismatic blocks, a yard long and a 
foot square in section, layer by layer. ‘This material was examined 
in the eave by candlelight, then at the door by daylight. A box was 
appropriated to each “ yard,” in which all the objects of interest found 
in that particular earth were put. The boxes, with the record of 
what they contained, were sent daily to Pengelly, who cleaned the 
articles and repacked them, and kept regular records of his day’s 
works. Other materials were dealt with with similar thoroughness 
in ways according to their nature. “ Whatever was discovered be- 
neath the stalagmite flooring must have been sealed up by it for, at the 
very least, two thousand years, probably for a much longer time.” 
The exploration was completed June 19, 1880. The more than seven- 
ty-three hundred prisms of material which proved productive yielded, 
besides fifty thousand bones examined by Prof. Boyd Dawkins, mu- 
merous implements, ineluding those of bone, the work of man. Two 
deposits were evident, one of “cave earth,” and one of breecia be- 
neath it. A glance at the implements from them showed that they 
were very dissimilar. Those from the breecia were more massive 
and ruder in every way than the others, and none of them were of 
bone. “In short, the stone tools, though both sets were unpolished 


120 POPULAR SCIENCE MONTHLY. 


and coeval with extinct maminals, represent two distinet civilizations. 
It is equally clear that the ruder men were the more ancient, for 
their tools were lodged in a deposit which, whenever the two occurred 
in the same vertical section, was invariably the undermost.”  Vari- 
ous conditions in the deposits united in indicating that the terval 
between them must have been very considerable. Other caves were 
examined by Pengelly, but his most important discoveries were made 
in those of Brixham and Kent. 

A third section of Pengelly’s scientific work reviewed by Prof. 
T. G. Bonney in the summary he has added to Miss Pengelly’s biog- 
raphy, from which we have quoted freely, includes miscellaneous 
papers on geology and kindred subjects, relating almost exclusively 
to the southwest of England. Asa rule, the papers are comparatively 
short, being the fruits of researches which either did not demand a 
long time, or could be earried on at intervals as cireumstances allowed, 
and appeared mostly in the transactions of local socicties. 

Pengelly was one of the prime movers and a leading spirit in the 
organization, in 1862, of the Devonshire Association for the Advance- 
ment of Science, Literature, and Art, at Plymouth, and was its presi- 
dent in 1867-68. The objects of the association were “to give a 
stronger impulse and a more systematic direetion to scientific Inquiry 
in Devonshire, and to promote the intercourse of those who cultivate 
science, literature, or art in different parts of the country.” It worked 
according to the methods of the British Association, with literature 
and art added to its objects, besides giving some attention to history 
and archeology. The first meeting was held under the presidency 
of Sir John Bowring. In 1872 the president was the bishop of the 
diocese, Dr. Temple, now Archbishop of Canterbury. In 1863 Pen- 
gelly was elected a Fellow of the Royal Society. 

From 1856, when he read a paper at the Cheltenham meeting, Mr. 
Pengeclly was almost a eonstant attendant upon the mectings of the 
British Association, and gained, as the years advanced, a prominent 
position among its leading members. He was president of the Geo- 
logical Section at the Plymouth meeting, 1877. At the jubilee meet- 
ine of the association, held at York in 1880, he made the aequaint- 
ance of Prof. Asa Gray, which ripened into a friendship and _re- 
sulted in a visit of Professor Gray and Mrs. Gray to Torquay. 
Ve met another distinguished American man of science, Prof. O. 
C. Marsh, recently deceased, at the Tnternational Geologieal Con- 
gress in London, in 1888. In 1891 he received a visit from Prof. 
G. F. Wright. Ife opposed the transference of the meeting of 
the British Association to Montreal in 1884, on aecount of the ex- 
pense and the sacrifice of time which he thought many who would 
like tu attend could not afford, and did not go himself. In 
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March, 1874, he was visited at Torquay by Professor Phillips and 
others in behalf of a number of members of the British Association, 
and presented with an illuminated parchment containing the signa- 
tures of the contributors and a check, as a testimonial “in recog- 
nition of his long and valued services to science in general, and 
more especially for the exploration of Kent’s Cavern. Replying to 
the addresses, he said he had done the work in connection with Kent’s 
Cavern simply because he liked it. . . . He had experienced intense 
pleasure in it, and he could assure them that, on his finding a 
Machatrodus latidus, after seven years and a half exploration, the 
discovery of that one tooth, m his opinion, was worth all the money 
that had been spent in the exploration of the cavern.” 

Besides geology, Mr. Pengelly had a living concern with astron- 
omy, on subjects of which he lectured and read papers, and in folk- 
lore, and was “ extremely interested ” in the religious history of Corn- 
wall. Ile became a member of the Society of Friends about 1855, 
and married his second wife, Lydia Spriggs, in that body. She 
assisted him in his scientific work, preparing diagrams. 

Of Pengelly’s character as a man, Professor Bonney speaks of 
the great charm in his personality, and the union in him of “ such 
strong mental powers, and no less strong sense of what was just, true, 
and right, to such genuine humor and hearty enjoyment of wit.” 
Sir Archibald Geikie speaks of his “ genial, kindly, and helpful nature, 
and his invariably bright, cheery, and witty talk.’ Prof. Rupert 
Jones characterizes him as “ a good example of a religious man—ear- 
nest, persevering, and exact in scientific research.” The Rev. Robert 
Hardy says, “ He did not obtrude his theological opinions, but it was 
easy to perceive that he was a man of true religious character.” Sir 
Joseph Lister, looking back to the times of his acquaintance with 
him, recalled “ vividly the impression of his great intellectual powers, 
his genial benevolence, and his sparkling humor.” 

As a lecturer his style is described as having been “ most attract- 
ive. It is incisive, clear, and at times there are touches of humor. 
His perfect knowledge of the subject, combined with intense earnest- 
ness, clothed his lecture with genuine eloquence.” 

Miss Pengelly’s biography abounds with illustrations of her 
father’s rare faculty of attracting and interesting workingmen. A 
letter from one such man expresses gratitude, mingled with great 
pleasure, for the lasting happiness he was “so anxious and constant 
to impart to us young men during the Young Men’s Society and after- 
ward at the Mechanics’ Institute, . . . and I have often felt and said 
I owe more gratitude for the small amount of knowledge I possess, 
to Mr. Pengelly, of Torquay, than to any living man, and I think 
there are a few now in Torquay who might truly say so too.” 


122 


POPULAR SCIENCE MONTHLY. 


Editor’s Table, 


AINDERGARTENIZED CHILDREN. | young children require a great deal 
‘\ Edo not know whether the verb of letting alone. The spontaneous 

“to kindergartenize” has yet | activity of the little ones—and they 
crept into the language, but, after | are sure to be active if they get the 
reading the article of Miss Marion , chanee—is worth more for their edu- 
Hamilton Carter in the Mareh At- cation than any amount of directed 
lantie on The Kindergarten Child activity, Their imaginations, too, 
—after the kindergarten, one is, will take eare of themselves much 
disposed to think that sueh a verb) better than we ean take care of 
is a present necessity. The question , them. Nothing is less favorable to 
as to whether the kindergarten on | the development of imagination in 
the whole is a good institution is too|a child than constant intercourse 
wide for discussion within the re-/ with grown people who have passed 
strieted limits of the Table; but no! the imaginative stage, and whose 


one can read Miss Carter’s article 
without being foreed to the eonclu- 
sion that, in some of its aspects, 


kindergarten work is of very doubt- | 


ful utility. That lady found by 
actual experience with two or three 
successive levies 
children that they seemed to have 
an impaired rather than an im- 
proved faculty of acquiring knowl- 
edge, that their infaney seemed to 
have been artificially prolonged, that 
they had beeome aecustomed to a 


of kindergarten | 


daily duty it is to lay out ordered 
knowledge for assimilation by these 
babes. It is no wonder that part of 
the system should eonsist of special 
exercises for the cultivation of the 
very faculty which the system as a 
whole is so adapted to dull and to 
weaken. Anything much more silly, 
however, than the method deseribed 
by Miss Carter it would be difficult 
to imagine. 

The great popularity of the kin- 
dergarten is due in large measure to 


nauseating amount of endearment | the faet that it relieves mothers dur- 
in the language addressed to them ing part of the day of the eare of 
by their instructors, that they their small children. That it does 
seemed to expect to be continually this in very many cases at the ex- 
amused, and that a certain drill _ pense of weakening the tie between 
through which they had been put for | mother and child there is too much 


the alleged purpose of developing 
their powers of imagination had gone 
a long way toward making them 
ineapable of speaking of things sim- 
ply as they found them. All this is 
set forth in Miss Carter's article in 
a manner which leaves little doubt 
that she has described things sub- 
stantially as they fell under her ob- 
servation, 

There is one important principle 
in education whieh it seems to us 
the kindergarten system too much 
ignores, if it does not completely set 


‘reason to fear. The State has been 
stepping in more and more between 
‘parents and children, until now it 
Jays its hand almost upon the eradle. 
| The mothers of the republie are giv- 
ing way, so far as influence over the 
rising generation is eoncerned, to 
the schoolmarms; but it is idle to 
expect that the latter ean take the 
place of the mothers we used to 
know. The kindergarten consti- 
tutes a vast extension of the edu- 
eational machinery previously in 
operation, and machinery is always 


it at defiance, aud that is that very , impressive, especially to those who 
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do not understand it. What peo- 
ple see is that the system works 
very smoothly and uniformly and 
rhythmically, and that it saves, or 
scems to save, them a great deal of 
trouble; and that it is enough to 
make them think it something very 
fine. Whether it is really saving 
trouble in the end is a question 
which we consider quite open to dis- 
cussion. There is room, in our opin- 
ion, to inquire whether the stimulus 
of society is not too early and too 
systematically brought to bear on 
the infants who throng the educa- 
tional nursery—whether it is well 
for children of three and four to be 
brought every day under the eye of, 
and more or less into competition 
with, a large number of companions 
of their own age. We doubt much 
whether it tends to simplicity of 
character, and we can not but regard 
it as distinctly unfavorable to the 
development of individuality. The 
rule of fashion begins at once to 
operate with great intensity, and the 
child loses the power of conceiving 
life except in the herd. As to 
whether trouble on the whole is be- 
ing saved to parents by the new sys- 
tem, the question could best be an- 
swered by ascertaining whether, in 
the long run, parents have more or 
less trouble with their children now 
than formerly. We should be sur- 
prised to hear any one maintaining 
that they had less. 

We are aware that parents, for 
the most part, enthusiastically testi- 
fy that their children enjoy the kin- 
dergarten very much; but may it 
not be possible for children, as well 
as their elders, to like what is not 
altogether for their good? We do 
not consider that we can safely fol- 
low all a child’s likes and dislikes in 
the matter of diet, or companion- 
ship, or hours for going to bed and 
rising. 
that everything children crave 
should be given to them, or that 
more than a limited number of ex- 


Sensible people do not think | 
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citements should be thrown in their 
way. It is one of the drawbacks to 
wealth that the possessors of it can 
‘hardly refrain from half burying 
| their children beneath a profusion 
(of toys, and crowding upon them 
such a multitude of distractions, in 
the way of travel, shows of all kinds, 
and society, that all chance of de- 
velopment from within is well-nigh 
destroyed. It has been remarked by 
many that the children of to-day 
who rarely read a story that is not 
illustrated, have much less imagina- 
tion than the children of former 
days, who in reading had to make 
and did make their own mental pic- 
tures. Yet what pampered child 
ever said he or she was pampered 
too much? What overflattered 
child ever asked for a sureease of 
flattery? What child suffering from 
an excessive amount of social excite- 
ment ever requested that it might 
have less of such wnhealthy stimu- 
lation? The inference we draw is 
that it does not settle the question 
finally in favor of the kindergarten 
to say that children enjoy it. If 
Miss Carter’s experience is to be de- 
pended on, the result at least of 
some kindergarten training is to 
stimulate the vanity of the little 
ones and give them a quite undue 
sense of their self-importanee. They 
would enjoy that while it lasted, 
poor little things! but it would be a 
bad preparation for the subsequent 
work of education. One broad fact 
stares the educational world in the 
face, and that is that the average 
child has to-day, at a given age, a 
less capacity for learning than the 
average child of twenty-five or thir- 
ty years ago. What share the kin- 
dergarten may have had in this 
‘retardment of intellectual develop- 
ment is a question which deserves 
investigation. Messrs. MeLellan 
and Dewey, in their work on The 
‘Psychology of Number (Interna- 
tional Education Series), say (page 
154): “We have known the seren- 
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year-old ‘head boy’ of a kindergar- 
ten, conducted by a noted kinder- 
garten teacher, who could not ree- 
ognize a quantity of three things 
without counting them by ones... . 
There is surely something lacking 
either in the kindergarten as a prep- 
aration for the primary school, or in 
the primary school as a eontinua- 
tion of the kindergarten, when a 
child, after full training in the kin- 
dergarten, together with two years’ 
work in the primary school, is eon- 
sidered able to undertake nothing 
(in arithmetic) beyond the number 
twenty.” These authors enter into a 
very elaborate analysis of the nuimn- 
ber eoneept, and lay down with ex- 
treme care what they conceive to be 
the best lines of approach to the 
youthful mind in the teaching of 
arithmetic. It seems to us, however, 
that the number concept will dawn 
upon the youthful mind without 
much effort on the part of teachers 
when the time arrives for it to be 
of use. In most childish games the 
element of number is involved. The 
smallest girl with a skipping rope 
will get into the way of counting her 
skips with a more or less distinct 
coneeption of the difference between 
one number and another. So in the 
matter of “turns” In any game in 
which two or more are engaged: if 
one child wants to have more 
“turns” than it is entitled to, the 
others have to be very young indeed 
not to protest. In a_ tug-of-war 
with, say, four on each side, the ad- 
dition of a fifth to one side without 
permission would make trouble in 
the camp. When candies are being 
distributed the arithmetical sense is 
generally keenly alive. 

We econelude by eommending 
Miss Carter’s article to the careful 
eonsideration of all who are inter- 
ested in cdueational problems. She 
writes with a ecrtain tinge of vexa- 


tion, and, without meaning it, may | 
| 
have somewhat foreed the case | 


The Atlantie Monthly deserves cred- 
it, we must add, for the many able 
and timely articles which it has late- 
ly been publishing on educational 
topies—articles stamped by the 
breadth of thought and high culture 
which are characteristic of our con- 
temporary, and eminently adapted 
to assist in delivering our eduea- 
tional methods from bondage to a 
mechanical routine, and bringing 
them nearer to the simplicity and 
freedom of Nature. 


IS FREEDOM LIMITED BY CLIMATE? 


Sixce the United States turned 
its ambition toward the tropies, the 
question as to whether its political 
institutions can be extended to the 
inhabitants there has been widely 
discussed. As might be expected, 
the philanthropie advocates of ex- 
pansion have insisted that “the 
blessings of freedom and civiliza- 
tion” are not limited by latitude 
or longitude. Any other position 
would, of course, have involved them 
in the charge of inconsistency and 
hypocrisy. But certain philosophie 
expansionists, as they may be politely 
ealled, have taken the opposite view. 
“Ttisaeardinal fact,” they say, quot- 
ing the language of a recent essay of 
Mr. Benjamin Kidd, “that in the 
tropics the white man lives and works 
only as a diver lives and works un- 
der water... . Neither physieally, 
morally, nor politically can he be 
acclimatized in the tropies.” Still 
quoting his language, they say again 
that “a clearer insight into the laws 
that have shaped the course of hu- 
man evolution must bring us to see 
that the process which has gradually 
developed the energy, enterprise, and 
social efliciency of the race north- 
ward, and whieh has left less richly 
endowed in this respect the people 
inhabiting the regions where the con- 
ditions of life are casiest, is no pass- 
ing accident, nor the result of eir- 


against her kindergarten children. | cumstances changeable at will, but 


EDITOR’S TABLE. 


part of the cosmic order of things 
which we have no power to alter.” 

Whether Mr. Kidd recognizes the 
odious significance of his captivating 
speculation or not, it is certainly a 
plea and an apology for slavery and 
political despotism in the tropics. 
Most welcome will it be to all those 
nations and people of easy conscience 
and measureless greed that now hold 
in bondage of greater or less inten- 
sity millions of the inhabitants of 
that rich and splendid region. But 
there is reason to believe that it must 
be relegated to the limbo of a kindred 
and popular superstition. Within 
the past year much has been said 
about the genius of the Anglo-Saxon 
for freedom and the ethnic ineapa- 
city of the Latins for that boon of 
civilization. Even so great a scholar 
as Guizot encourages this extraordi- 
nary theory. Again and again does 
he point out in his History of Civili- 
zation how the spirit of freedom may 
be traced to the Teutonic hordes that 
swarmed the forests of Germany. 
He does so despite the overwhelming 
evidence against him to be found in 
his own pages even. In apology for 
his misinterpretation of social phe- 
nomena there can be urged his igno- 
rance of the law of evolution and of 
the hardly less important law of the 
militant origin of despotism and the 
pacific origin of freedom. No such 
apology can, however, be made in be- 
half of Mr. Kidd, or of any other 
apostle of imperialism. Not only 
have they at command all the gen- 
eralizations of social science, but all 
the facets upon which those gener- 
alizations are based, to prove that 
neither climate nor race is a limita- 
tion upon freedom. 

If climate determined the charac- 
ter of the political institutions of a 
people, many questions would be sug- 
gested at once that would be beyond 
solution. Why, for instance, should 
a certain freedom have existed in 
Athens, and the most intolerable des- 
potism in Sparta? Again, why 
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should there be despotism in Russia 
and Germany as well as in Moroeco 
and Egypt? Another series of ques- 
tions equally perplexing can be 
raised. Why should there be more 
freedom in England to-day than 
six hundred or even one hundred 
years ago? The climate has not 
changed in the interval. Why 
should the institutions of Spain in 
the thirteenth century have been 
more liberal than in the seven- 
teenth? Why was it that the free- 
dom that existed in Germany before 
the Thirty Years’ War had virtually 
ceased to exist at the Peace of West- 
phalia? Here also the climate had 
not changed. Why, finally, was there 
a reaction toward despotism in 
France after the French Revolution, 
in Germany after the disturbances 
of 1848, in England after the Cri- 
mean War, and in the United States 
after the rebellion? The only satis- 
factory answer to these questions is 
to be found in the fact that militant 
activities always lead to despotism, 
and pacific activities always to free- 
dom. When people get into war, the 
central power must exercise all the 
authority over life and property es- 
sential to success in battle. The im- 
pulse thus given to despotism spreads 
to every part of the social fabric. 
When people are devoted to the pur- 
suits of peace, the forces that make 
for freedom transform their ideas, 
feelings, morals, and institutions, 
political, industrial, and social. 
Whether despotism exists, as Mr. 
Kidd and his followers assume, 
among all the indigenous populations 
of the tropics, only a careful inves- 
tigation of the subject would permit 
one tosay. But that it must, as they 
contend, always exist there, none of 
the laws of social evolution gives the 
slightest warrant. Wherever it does 
exist, it had the same origin that it 
had in England, and in obedience to 
the same forces of peace and indus- 
try that operated against it in that 
country, it must pass away. The 
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struggles between elans and tribes| the indigenes to a kind of slavery. 
for the possession of desirable terri- | But that either is inevitable and un- 
tory, or for the capture of food or! avoidable because of the laws of so- 


slaves, or for the gratifieation of 
predatory and belligerent instinets, 
gave rise to the permanent chief, to 
the ruling hierarchy, and to all the 
other charaeteristies of a militant 
society. The degree of heat or hu- 


midity or the luxuriant vegetation of | 


the tropics had no more to do with 
this politieal organization than the 
degree of cold, or the dryness of the 
atmosphere, or the eomparative pov- 
erty of the soil of some of the West- 
ern States with the similar political 
organization of the Indians that 
roamed over them. None of these 
physical characteristics can prevent 
the play of those forees that drive 
people eventually to the adoption of 
that form of social organization that 
will best promote their happiness. 
As the social philosophy of evolution 


shows, the soeial organization best | 


fitted for this purpose is the one 
where the largest individual freedom 


prevails. Sinee the abolition of | 
slavery and serfdom and many other | 
forms of despotism has been found | 
necessary for the best interests of | 


society in Europe, we have a right 
to believe that the abolition of the 
same forms of despotism will be 
found necessary for the best interests 
of soeiety in the tropies. 

It is true that in the tropics the 
white man has found it uneomfort- 
able to work, and has often reduced 


cial evolution, or any more than a 
temporary reversion, there is no 
-reason for holding. Alfred. Russel 
Wallace, who spent twelve years in 
the tropies, says in a recent article 
that the white manu ean and does 
work in every part of them. If he 
| does not work, it is simply for the 
same reason that he does not work in 
Europe or the United States—name- 
ly, beeause he does not have to. 
When, however, necessity lays its 
heavy hands on him, driving him to 
earn his living by the sweat of his 
brow, he does it in the tropieal region 
quite as well as he does in the tem- 
perate. That is shown particularly 
in Queensland. But when natives 
ean be reduced to slavery the crime 
is committed with slight compune- 
tion, and defended on the same 
ground that it was defended in the 
South and elsewhere. The time 
must come, however, as it came in 
Brazil and in other countries where 
slave labor was found too wasteful 
and demoralizing, when it will be 
displaced with free labor. The time 
;must come, too, when free institu- 
| tions will be found as essential under 
the equator as farther north. With- 
out them soeial evolution can not 
reach its highest point, nor man at- 
tain to his greatest happiness, a state 
‘that he is always seeking, no matter 
~where he lives. 


Scientific Literature. 
SPECIAL BOOKS. 


Tue famous diseovery in Java, by Dubois, of the skulleap, femur, and 
two teeth in the upper Tertiary rocks has led to many interesting dis- 
cussions, among which was a paper read by Ernst HWaecekel before the 
International Congress of Zodlogists, held in Cambridge, England, last 
vear. In this paper lIncckel eontended that mm these remains we had at 
last the long-sought-for missing link.* This paper exeited much interest, 


* The Last Link. Our Present Knowledge of the Descent of Man. By Ernst llaeckel. Adam and 
Charices Black. 1898. 
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which led to a request for its publication. The intelligent public, with- 
out knowing much about the value of the osteological points under dis- 
cussion, were ready to grant that here indeed was the missing link, since 
the highest authorities in science were divided in opinion as to whether 
the remains belonged to a very low member of the human race or a very 
high member of the manlike apes. The conclusion would naturally follow 
that it made but little difference whether the remains proved to be those of 
mian or monkey, as here was a creature so intermediate in structure that 
it stood on the dividing line, so to speak. In this little book Haeckel pre- 
sents the old evidences as to the structural similarities between man and 
the higher apes, and places the Java remains (Pithicanthropus erectus) 
as the last link in the chain of descent. He also traces the ancestors of the 
apes through the mammalian series down, step by step, to the lowest ver- 
tebrates, and on through the invertebrates to the lowest forms of life. The 
suggestions are in many cases hypothetical yet instructive, as showing the 
possible lines of descent. 

The unaccountable attitude of the distinguished Virchow in the presence 
of these remains is in harmony with his uncompromising and, one might 
say, unreasoning attitude in regard to the derivative theory. Haeckel shows 
this up very clearly in the following, which we quote: “ Virchow went to 
the Leyden Congress with the set purpose of disproving that the bones 
found by Dubois belonged to a creature which linked together apes and 
man. First, he maintained that the skull was that of an ape, while the 
thigh belonged to man. This insinuation was at once refuted by the ex- 
pert paleontologists, who declared that without the slightest doubt the bones 
belonged to one and the same individual. Next, Virchow explained that 
certain exostoses or growths observable on the thigh proved its human 
nature, since only under careful treatment the patient could have healed 
the original injury. Thereupon Professor Marsh, the celebrated paleon- 
tologist, exhibited a number of thigh bones of wild monkeys which showed 
similar exostoses, and had healed without hospital treatment. As a last 
argument the Berlin pathologist declared that the deep constriction behind 
the upper margin of the orbits proved that the skull was that of an ape, as 
such never occurred in man. It so happened that a few weeks later Pro- 
fessor Nehring, of Berlin, demonstrated exactly the same formation on a 
human prehistoric skull received by him from Santos, in Brazil.” 


Mr. Russell expresses a hope that the review of some of the character- 
istics of rivers given in one of the chapters of his Rivers of North Amer- 
ica * may stimulate a desire in American students “to know more of the 
many and varied charms of their native land.” The study of rivers is an 
alluring one, whether pursued upon the little local stream of one’s neigh- 
borhood or upon the grand rivers that form systems and determine geo- 
graphical districts; whether made with the assistance of a fishing-rod or 
of a steamboat. It can not fail to be promoted by Mr. Russell’s instructive 
book, which the local student or the excursionist may consult with profit, 
while the geographer and geologist will find it a convenient manual. A 
river, when we come to think of it, means a great deal. Economically, it 
is the most valuable topographical feature a country can possess; geologi- 
cally aud geographically, it is a result of prominent features of the earth’s 
structure, and is the cause of modifications in its surface which in time 


* Rivera of North America. A Reading Lesson for Students of Geography and Geology. By Israel 
C. Russell. New York: G. P. Putnam’s Sons. Pp. 327. Price, $2. 
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may revolutionize the topographical conditions and produce climatie and 
physieal changes. All these characteristics of rivers are systematically and 
comprehensively set forth in Mr. Russell’s book, where the life-history of 
the stream is presented, from its beginning in a little mountain torrent 
or hillside rill, through its course as it descends to the plain, wearing and 
tearing and deepening its channel. In the plain its character and action 
are modified under the new conditions in which it finds itself, and gradually, 
as it approaches its mouth, it deposits, whereas it had torn away at its be- 
ginning, and shows contrasts quite as marked as those between youth and 
old age. Rivers have their growth in time, too, and a stream that has been 
carrying on its work for long ages presents different characteristics 
throughout its course from one that comes fresh to its task, and these dif- 
ferences are pointed out. We are told, too, how rivers grow, drawing new 
affuents to themselves and extending their sources backward, and how 
when the sourees of streams on different sides of a watershed approach 
on the summit, there is a struggle for the mastery. These are only a few 
of the new suggestions which the book offers us. Coming to the more 
matter-of-fact details, the laws governing streams and their course; the 
influence of inequalities and the hardness of rocks, especially on river- 
side scenery; and the office of rivers as carriers of material in suspension 
and in solution, are considered; then their deposits, under various heads 
and aspects, and the effects of changes in the elevation of the land, of 
variations in the load of material and of changes of chmate upon them; the 
origin and characteristics of stream terraces and stream development, the 
topics concerning which are too many and varied to bear more than a 
passing reference. The more salient characteristics of American rivers 
are discussed as to the nine drainage slopes—the Atlantic, St. Lawrence, 
Hudson Bay, Arctic, Bering, Pacific, Great Basin, Gulf, and Caribbean— 
sach slope presenting its own general characteristics, with varieties in 
detail almost as numerous as the rivers. The whole is briefly summarized 
in the last chapter, The Life History of a River. We have given merely 
the tamest inventory of only a part of the topics of Mr. Russell’s book. As 
the subject is treated by the author with careful attention to specific fea- 
tures, as the magnitude of our river systems is indicated, and as rivers with 
different or contrasting characteristics—the St. Lawrenee and the Colorado, 
for example—are compared with one another, the subject takes on an 
aspect that is really grand. 


GENERAL NOTICES. 


AN unfulfilled intention entertained | died before he was able to add anything 
by two successive prosectors of the Lon- Ito the manuscripts left by Professor 


don Zoblogical Society—the late Pro- 


fessor Garrod and the late W. A. Forbes | 


—of writing a treatise on bird anato- 
my, is earried out in the present work * 
by their suecessor, Frank EE. Beddard, 
Professor Garrod had nearly eompleted 
an account of the Anatomy of the Fow), 
Which was to be followed by a presen- 
tation of the anatomical characters of 
the different groups. Professor Forbes 


*The Structure and Classification of Birds, 
By Frank KE. Beddard. London und New York: 
Longmans, Green & Co. Pp. S48. 


Garrod. In the instance of the present 
work the detailed account of Gallus, 
with which Professor Garrod intended 
to preface his book, has been rendered 
/unnecessary by Dr. Shufeldt’s mono- 
“graph on the Raven, dealing with one 
particular bird type. Accepting this as 
a sufficient presentation of that feature 
‘of the subject, Mr. Beddard begins with 
/a general sketch of bird structure, pur- 
_posely avoiding histological detail and 
the elaborate description of anatomieal 
. facts, which in the present state of our 
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knowledge are not of great use in classi- 
fieation. The main part of the book is 
the account of the structure of the dif- 
ferent groups of birds, which is treated 
of to a considerable extent; and a large 
number of facts, some of whieh are re- 
corded for the first time, are ineorpo- 
rated in the systematie part of the book. 
While all the principal facts pertaining 
to the subjeet are believed to have been 


given, and nothing of importance to | 


have been left out, references are made 
in each section to most of the memoiis 
already published. The majority of 
the facts of bird strneture have been 
verified by the author, especially those 
relating to osteology and anatomy, and 
he has drawn liberally on the notebooks 
of his two predeeessors. 
first an aeceount of the general strue- 
ture of birds; next of the reproductive 
and renal organs, the circulatory, re- 
spiratory, and muscular systenis, oste- 
ology, brain and nervous system, and 
affinities of birds, and, finally, the classi- 
fication. 


Bush Fruits * is the first of a pro- 
posed series of monographs on the vari- 
ous types of American fruits, to be pub- 
lished under the editorial direetion of 
Prof. L. H. Bailey. Its purpose is to 
present both the praetieal and the teeh- 
nieal phases of all the important ques- 
tions eoneerned in the cultivation and 
domestieation of the fruits that grow 
on bushes; and the attempt is made to 
present these two sides separate from 
the details of history, botany, and en- 
tomology, so that the practical reader 
may be introduced at once to the in- 
formation he is seeking. The aim is 
made to treat general truths and prin- 
ciples rather than mere details of prae- 
tice, leaving the reader to think out 
and solve the local problems for him- 
self. The author, Mr. F. W. Card, who 
presented the work originally as a Cor- 
nell University thesis, was first a bush- 
grower, and then a student and teacher, 
aequiring first the practice and then the 


theory. The fruits treated of are rasp- 
berries, blackberries, dewherries, cur- 
rants, gooseberries, buffalo _ berry, 


* Bush Fruits. A Horticultural Monograph of 
Raspberries, Blackberrice, Dewberries, Currants, 
Gooseberries, and other Shrublike Fruits. By 
Fred W. Card. New York: The Macmillan Com- 
pany. Pp. 587. Price, $1.50. 
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The book gives | 
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gounie, huckleberries, Juneberries, the 
eranberry, barberry, and sand eherry— 
all, as to their important types, except 
the eurrants, evolutions from the spe- 
eies of our own woods, A useful list 
of American books on bush fruits is 
given in the appendix. 


The History of the World, from the 
Earliest Historical Time to the Year 
1898,* is the latest addition to the Con- 
eise Knowledge Library, “a series of 
volumes on great subjects, containing 
in an abridged form a wealth of exact 
information whieh ean be thoroughly 
relied upon by the student, and yet of 
such a popular character as to meet the 
needs of the general reader.” This eom- 
paet volume of 790 pages presents a 
eomplete survey of the world’s history. 
After a brief introduetion deseribing 
the various raees that have furthered 
civilization, ancient history proper be- 
gins with the Egyptians, the people of 
whom we possess the earliest records, 
and who were the first to emerge out of 
the darkness of prehistorie times. Close- 
ly conneeted with them, both by racial 
affinities and political ties, were the 
other great empires in the southwestern 
part of Asia that one after the other 
rose, flourished, and fell into deeay. The 
interesting part of the book here is the 
eonstant referenee to the familiar faets 
of the Bible, the econnecetion of the 
known with the unknown. The rise and 
development of Greece and Rome, follow- 
ing in due course, bring us down to the 
middle ages. Mediaeval history has for 
its stare Europe, and for its argu- 
ment the upbuilding of the states on 
whieh our modern political institutions 
rest. Modern history, dating from the 
diseovery of Ameriea, then turns the 
eyes of the nations westward, to found 
empires beyond the sea. Nor is the 
East forgotten. Asia, the eradle of 
man, and Afriea, where he first rose 
into eonsciousness of himself and _re- 
eorded his deeds, again elaim the histo- 
rian’s attention. But now it is China 
and Japan on the one continent, and 
the eonquests and colonies of the Eu- 
ropeans on the other. Neither is the 
country youngest in civilization, Aus- 


* The History of the World, from the Earliest 
Historical Time to the Year 1898. By Edgar San- 
derson. With Maps. New York: D. Appleton 
and Company. 1898. 
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tralasia, passed by. And the history of | speet of man's essential nature as a 
all these countries, whether east or west, | thinking unit, death can ever be more 
is brought down to date. Even our re-} than transition from one to another 
cent war with Spain is briefly told. In-| grade of life.’ Other essays are on 
deed, the value of the book as a work of | Oriental Religions, Chureh Organiza- 
reference lies in the faet that it encom- | tion, The Heresy of Non-Progressive 
passes «Ul the world’s history, giving in | Orthodoxy, Christian Ethics and those 
compaet, handy form the chief data in | of other religions, and Eternity. 

ue Pe ofc uhe punan ae that | Professor paca 8 Elements of 
otherwise must be sought for in a dozen | | Sanitary Engineering * is a thoroughly 


ditfereut places. Another valuable fea- | practical treatise setting forth the prin- 
ture of the book, attainable only on the | ~. peer eee : 

Be : : : cipal rules and laws relating to sani- 
Tlimcofa aid: seleciiony gestient. points), tation, both individual and municipal 
is the connection between the different : es 


Se fe |as it 1s practieed to-day. <A_ brief his- 
peoples. Their interdependence, the : A : Ses 
: torical introduction is followed by a 
sequence of their appearance on the : 3 : 
: : ‘ elassification of diseases, and a general 
stage of action, and their decline, are , 2 : 
Ba Ree : : a, | consideration of such questions as 
most vividly realized in such a bird’s- 


: filth and disease, impure air and dis- 
eye view. The book has maps and a full | Mats 'P : 
side ; ease, drinking water and disease, ete. 


The second chapter takes up the ques- 
tion of the purification of water. Chap- 
ter II] discusses the practieal aspeets, 
for a munieipality, of water-supply sys- 
tems. Consumption of water, eapaeity 
of storage reservoirs, pipe lines, pump- 
ing engines, tanks and stand pipes and 
street mains are among the special 
headings. Sewerage systems are next 


The essays comprised in Mr. Wil- 
liam M. Bryant’s volume entitled Life, 
Death, and Immortality, and Kindred 
Essays * have developed, as he ex- 
presses it, one by one during a number | 
of years past. The term developed is | 
a happy one, for the papers were ecer- | 
tainly not made to order, but read like : ; . : 
results of systematie, continuous think- dealt alee OTsCHesiQn of questions 
ing. They concern the religious aspect eonneeted with the disposal of garbage 


: : os sewage forms the fifth and last 
of human nature. The author thinks no The t : 
OMe : chapter of the book. An item which 
that negative eritieism has for the time ; : 
i z: : ; adds value to the volume is the series of 
being exhausted its resources, and the . ; 
: “ss «| exercises and problems, practically ap- 
time has come for further positive in- : : : 
nian plying the laws set forth, which follows 
terpretation of the fundamental eon- aie aae 
: eA : /eaeh chapter, 

ceptions of the Christian doctrine as ie ae 

man’s nature and destiny. A pererenee| An Epitome of Human Histology 7 
to a few of the points in the first essay, has been written by Mr. Weysse to 
which gives the title to the book, will | meet the difficulty in which the con- 
afford a view of the author's method. | scientious student of microseopie anat- 
Men of science are constantly insisting | omy is ek who finds himself in pos- 
that the total quandity of energy is) session of a great many isolated faets 
changeless, and nothing can be added to | about the ave structure of the body, 
it and nothing taken away. What are! but with rather an indetinite eoneeption 
the © total quay of energy” and the | of the relation of those facts to one an- 
“great first cause ” but the same, to the | other and of the subject as a whole. In 
activity of which is due every phase! the writing the author has sought to 
of reality’ This being echangeless, it) present all the facts that are of real 
could not at some period “have ¢re- importance to the student; to express 
ated a world and afterward left it to) them in the briefest and elearest lan- 
spin on of its own accord ‘without in- | guage, omitting whatever is not strietly 
terference, ” Mind is a form of energy, | required; and to arrange them in sueh 


consequently indestructible and undy- 
ing, and the question of immortality is 
reduced to the form “ whether in- re- 


* Elements of Santary Engineering. By Mans- 
field Merriman. New York: John Wiley & Sona, 
London: Chapman & Ifall, Limited. Pp. £16. $2. 

+An Epitome of Human Ilistology. By 
Arthur W. Weysre. New York: Longmans, 
ureen & Co. Pp. 90. Price, $1.50, 


* Life, yn ‘hi and Havinrralieg: and Khideod 
Essays, By Willinm M. Bryant. New York: 
The Baker & Tuylor Company. 
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a way that the reader, in considering 
any organ, may, if he will, actually 
sketch each part as he proceeds, and 
thus make a diagrammatic plan or pic- 
ture of the entire structure. The book 
is not for idle students, but for serious 
ones, and it is not a text-book or in- 
tended to take the place of one; and it 
can serve its true purpose only when 
used by students who have had labora- 
tory practice as well as lectures in his- 
tology, and have thus examined the 
actual structures. 


In his work on Elementary Botany,* 
Professor Atkinson introduces the 
method which he has found successful 
in teaching beginners. Many of the 
newer botanical text-books, in reacting 
against the plan of presenting first the 
higher types of plant life, overwhelm 
the student not only with a multitude 
of unfamiliar forms, but demand from 
him powers of comparison and analysis 
that are generally the result of much 
scientific discipline. In this book the 
pupil receives some preliminary guid- 
anee in habits of correct induction. By 
studying the processes of transpiration, 
nutrition, growth, and irritability in 
plants belonging to higher as well as 
lower groups, he learns the universality 
of these life principles, and is led to see 
the foundations for sound generaliza- 
tion. This the author considers vastly 
more important than the knowledge of 
individual plants. The student, how- 
ever, in this investigation becomes ac- 
quainted with special forms among the 
lower plants, and is thus prepared to 
take up morphology systematically. 
This topic begins with the study of 
Spirogyra, and ends with an outline of 
twenty lessons in the angiosperms. 
The final third of the book is devoted to 
ecology, the study of plants in their 
natural surroundings and of their modi- 
fying factors—climate, soil, topography, 
etc. The illustrations, which are above 
the average throughout the work, are 
in this division exceedingly good. The 
descriptive text of the same section is 
entertaining enough to be used as a 
class reader, and would interest those 
unfamiliar with botany. There are 
several slight errors to be corrected in 


* Elementary Botany. By George Francis At- | 
kineon, Ph. B. New York: Henry Holt & Co. 


Pp. 444. Price, $1.25. 
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a future edition. In the table of meas- 
ures a kilometre is made to equal one 
hundred instead of one thousand metres, 
and the references to plates are occa- 
sionally wrong. On page 345 the refer- 
enee should be 449, and on page 349 
should be 458 in place of 457. In de- 
scribing pollination of the skunk cab- 
bage, the words “rub off” are ambigu- 
ous. The uninitiated might suppose 
that the insect obtained pollen from the 
stigmas instead of depositing it there. 
The book is not intended for recitation, 
but for reference and as a guide in 
study. It is supplied with an appendix 
upon the collection and preservation of 
material, and an index. 


A notice of a book * of this nature 
is justified in this column, since it con- 
tains much that will be of interest to 
the student of ethnology, folklore, and 
cognate subjects. It is interesting to 
get a glimpse of matters pertaining to 
social customs, ways of thinking, and 
the occurrences which animated these 
ways among the Japanese a thousand 
and more years ago. The author says, 
“Tt is a remarkable and, I believe, an 
unexampled fact that a very large and 
important part of the best literature 
which Japan has produced was written 
by women.” 


The preparation of his Elementary 
Tert-Book of Botany 7 was undertaken 
by Mr. Vines to meet a demand which 
appeared to exist for a less bulky and 
expensive volume than his Students’ 
Text-Book. A more important feature 
than the diminution of the bulk is 
claimed in the simplification which the 
contents have undergone from the omis- 
sion of certain difficult and still debat- 
able topics. The usual divisions into 
morphology, anatomy, physiology, and 
‘systematic botany are followed; but 
; the caution is appended that it must 
not be forgotten that these are all 
parts of one subject, different methods 
of studying one object—the plant. 
Hence they must be pursued together. 
* For instance, the morphology of the 


| * A History of Japanese Literature. By W.G. 
| Aston, Late Japanese Secretary to H. M. Lega- 
tion, Tokyo. D. Appleton and Company. 

+ An Elementary Text-Book of Botany. By 
Sydney H. Vices. London: Swan, Sonnenschein 
& Co. New York: The Macmillan Company. 
; Pp. 611. Price, $2.25. 


leaf can not be profitably studied with- 
out a kuowledge of its structure and 
functions; and it is also important to 
know what is the systematic position 
of each of the various plants whose 
leaves afford the material for study. In 
a word, the student should not attempt 
to read the book straight through from 
the begiuning as if it were a novel. On 
the contrary, he may begin with any 
one of the four parts as his main sub- 
ject; but that part must be studied in 
close relation with the other three 
parts’; and this method of proceeding 
is facilitated by the insertion of a large 
number of cross-references in the text. 


A satisfactory aecount is given by 
C. Francis Jenkins in Animated Pie- 
tures * of the development and present 
state of chronophotography, or the art 
of “conveying by persistence of vision 
a counterfeit impression of objects in 
motion through the display in rapid 
succession of a sertes of related pic- 
tures.” The story shows very clearly 
that this, like most other inventions 
of consequence, is no sudden discovery, 
but is the culmination of a very long 
sertes of experiments. The principle of 
it is embodied in the toy, the zoetrope, 
the origin of which is not known, 


though a ¢itation from Lucretius indi- | 


eates that something of the kind ex- 
isted in his thine. With the discovery 
of instantaneous photography, a new 
application of the principle of the zoe- 
trope was found. Muybridge and 
Marey were pioneers in this develop- 
ment with their photographs of the mo- 
tions of ammals valuable in sciences. 
Since their work was begun the photo- 
graphic processes and apparatus have 
heen greatly improved. Mr. Jenkins 
forecasts a brilliant and useful future 


for the art, which he hopes will be pros- 
eented along the line of other than its 


present most popular uses. The book 
is practical as well as historical and 
prophetic, and contains an account of 
Mr. Jenkins’s phantoscope as the first 
successful “moving picture projecting 


* Animated Pictures, An Exposition of the 
Historical Development of Chronophotogr phy, 
ith Present Scientific Application and Futnre Pos- 
ribilities, and of the Methods and Apparatus em- 
ploved in the Enterlainment of Large Audiences 


by Means of Projecting Lanterns to give the Ap- | 


pearance of Objects in Motion. Washington, 
BD. C.: C. Francis Jenkins, Pp 118, with plates. 
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apparatus,” for which he received the 
EHiott Cresson medal from the Franklin 
Institute. 


The Metrie System of Weights and 
Measures, prepared by Mr, A. D. Risteen, 
and published by the Hartford Steam- 
Boiler Inspection Company, Hartford, 
Connecticut (price, $1.25), gives what 
has long been wanted—a neat volume, 
;convenient for the pocket and durably 
/bound, furnishing tables for instantly 
converting all the metrical units up to 
one hundred of each into those of the 
English weights and measures, and vice 
versa, Calculation, being needed only 
for the numbers above one hundred, for 
which there are already short devices, is 
reduced to the lowest possible hmit. 


Terrestrial Magnetism, an interna- 
tional quarterly journal, edited by L. A. 
Baucr and Thomas French, Jr., and 
published at the University of Cincin- 
nati, is the recognized organ of the In- 
ternational Conterence on Terrestrial 
Magnetism and Atmospheric Electrici- 
ty. The September number, 1898, con- 
tains the proceedings of the conference, 
which met in connection with the last 
Bristol] meeting of the British Associa- 
tion. It contains in full the welcoming 
address of Prof. W. EF. Ayrton, the open- 
ing address of A. W. Riicker, president 
of the conference, and ten of the papers 
read at the mecting. 


The name of Prof. John Trowbridge 
as author of sneh a book as Philip’s 
| Faecperiments; ov, Physieal  Seience 
at Home (D. Appleton and Company, 
$1) is a sure guarantee of its scien- 
tifie value. The author has given a 
chapter substantially ont of his own ex- 
perience, for he says his taste for sci- 
ence and for drawing were stimulated 
by his father in the manner here de- 
seribed. Wis objeet in publishing it is 
“to show that a few moiments devoted 
each day at home to simple investiga- 
tions can result in habits of self-reliance 
in the acquirement of a modern lan- 
euage and in the study of the art of 
drawing.” Ile endeavors also to show 
how to cultivate a taste for mathe- 
matics by studving practieal problems 
im surveying and in sailing a boat; and 
how much a parent can aceomplish in 
'the formation of a son's tastes withont 


ispecial knowledge, and without the ex- 


;penditure of much time and money. 
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The account is in the form of letters 
from the father to a friend, describing 
his experiments with his son Philip in 
this method of teaching. He has al- 
ways cultivated fellowship with the 
boy; and, finding him inclined to im- 
prove and add to the designs on the 
wall-paper, puts objects to be drawn 
and copied in his way, and induces him 
to go out and draw from Nature. So 
the boy learns to study forms and ob- 
serve. To teach language he gives him 
regularly the daily German newspaper, 
to pick out what he can from it, and 
joins him in the sport. In a similar 
way he introduces Philip to surveying 
and physics, and other branches of sci- 
ence. The plan is a success; Philip 
attracts attention by the ingenuity 
which his training has enabled him to 
develop, and going to college is gradu- 
ated with credit and in possession of a 
live as well as a book knowledge of 
what he has studied. 


In The Story of the English (Ameri- 
can Book Company) the more promi- 
nent facts of English history from the 
beginning to the present time are re- 
lated by H. A. Guerber in simple, brief 
narratives. A commendable feature of 
the book is the insistence in the preface 
of the essential oneness of the English 
and American people—an idea that can 
hardly be too sedulously cultivated. 
The author’s principal object has been 
to render pupils so familiar with the 
prominent characters of English history 


that they shall heneeforth seem like old 
to | 


acquaintances, and, in addition, 
make the story attractive; but it is a 
fact to be regretted that he has regarded 
the growth of English law and liberty 
and the changes in religion as too un- 
intelligible and uninteresting to be 
more than touched upon “ very briefly 
and in the most simple way.” The 
growth of law and liberty are the very 


things that it is most important to fix | 


the attention of children upon, and it 
is only because they have suffered com- 


parative neglect in the education of | 


teachers in favor of stories of war and 
intrigue that they are not the most in- 


telligible and interesting branch of the | 


subject. 
Prof. Franeis E. Nipher, of Wash- 


ington University, having been called ' 


upon to present a paper to an educa- 
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cieney of Science Instruction, under- 
took to show how such changes as were 
adapted to promote that end might be 


accomplished without radical depart- 
ures from present methods; and the 
Introduction to Graphical Alyebra 


(Henry Holt & Co., New York, 60 
cents) is the result of that effort. The 
author believes that the study of alge- 
bra and geometry as distinet subjects 
having no relation to each other gives 
the pupil a false idea of the intellectual 
situation of to-day; that by injecting 
here and there into the ordinary in- 
| struction in algebra such material as is 
found in his book, new meaning will 
be given to the operations involved in 
the solution of equations, and new in- 
terest in the subject may be aroused; 
and that as scientific investigators are 
making much use of other methods 
than Euclid’s, while the study of his 
geometry should not be banished from 
our schools, some of the time given to 
it might be usefully spent in elementary 
analytical geometry or graphical alge- 
|bra. The treatise is brief and conyven- 
jient in size and composed in clear lan- 
guage. i. 


fr convention on the Greater Effi- 


The New Man, a Chronicle of the 
| Modern Time (Philadelphia: The Levy- 
type Company), is a story written by 
Ellis Paxson Oberholzer with reference 
to that expansion of women’s educa- 
tion and sphere of action which is sug- 
gested by the phrase “the new wom- 
an.” In it “the new woman is devel- 
oped to her logical conclusion, and the 
new man as he must needs become un- 
der the reaction of her influence,” and 
it deals with “men and women imbued 
with the modern university — spirit, 
whose emotional natures are developed 
under the scientific impulse of our 
time, and whose thoughts and actions 
reflect that impulse in the midst of all 
the varied realities of our modern life.” 


Armageddon (Rand, McNally & 
Co.), to the plot of which the author’s 
name of Stanley Waterloo seems curi- 
ously appropriate, is possibly a speci- 
men of a class of literature to which we 
are likely to be treated in abundanee 
for a few years to come. The spoliation 
of the Spanish Egyptians by the Ameri- 
cans having come to a halt with the 
gain of Puerto Rico and the Philippines, 
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the great Anglo-American alliance en- 
ters upon the view and is made a facet, 
though informally. The two nations 
together build the Niearagua Canal, 
and are about to celebrate its comple- 
tion, when they are anticipated by the 
precipitation of the war of the nations 
through the simultaneous occurrence of 
a number of slight international qnar- 
rels in diferent parts of the world. 
Germany, Russia, the Scandinavians, 
and the Latins are pitted on one side, 
and the British and Americans, assisted 
by the British colonies and the Japa- 
nese, on the other; and the battle of 
the combined fleets ocenrs near the 
Canaries. The hero of the story has in- 
vented an air ship which carries terrible 
explosives to be dropped from a great 
height into the midst of the enemy. 
This engine does its work at the de- 
cisive moment, and then follows the 
grab game of negotiations, in which 
might rules, and Germany joins the 
Anglo-Saxon allianee against the rest 
of the workl Finally, the air-ship en- 
gine of destruction has rendered war 
heneeforth forever impossible. 


Mr. James Reid Cole, president of a 
Gassical and military school at Dallas, 
Texas, has published under the title of 
Miscellany what is substantially a pie- 
ture or transcript of his own life. It 


contaims a varicty of articles—literary | 


school addresses, and even 
schoolboy eompositions—the chief inter- 
est of which jis to the author and his 
close friends. Other papers, such as A 
sird’s-eve View of Johnston’s Snrren- 


CSSAVS, 


der, the sketehes of the Life of Lieuten- | 


ant ©. C. Cole, the Looking Backward 
over the course of the author's own life, 
and political and legislative speeches 
may have a more general value as par- 
tial reflections of the times to which 
they relate, more intimate than are 
usually to he derived from = ordinary 
sketches and histories. 


The publications of the New York 
Academy of Secicnees now of 
two series 
Memoirs (4to), The Transactions, in 
which the shorter papers and bitsiness 
reports have hitherto appeared, are 
abolished, and the matter appears in 
the Annals. This) publication, which 
was begun in 1824, contains the scien- 
tific contributions and reports of re- 


consist 


the Annals (Svo) and the | 
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searches, together with the reports of 
meetings. The complete volumes will 
hereafter coincide with the calendar 
vear, Vol. X, Nos. 1 to 12, contains 
three papers by H. S. Davis and one 
by Frank Schesinger based on the 
Rutherfurd photographs of the stars; 
The Nature and Origin of Stipules, by 
A. A. Tyler, and an examination of the 
Aseidian Half-Embryo, by H. E. Cramp- 
ton, Jr. Vol. XJ, Part IT, contains the 
annual address of retiring President J. 
J. Stevenson, February 25, 1898, on the 
Debt of the World to Pure Scienee, 
and six articles on special subjects in 
biology. . 


The Commissioner of Labor was au- 

thorized by Congress in 1895 to make 
an investigation, so far as it eould be 
done within the limits of the regular 
appropriations to his department, rela- 
'tive to the economie aspects of the 
liquor traffic. He interpreted sueh an 
investigation to inelude the considera- 
tion of monetary eonditions; of the 
agricultural and other products used in 
the production of liquors; of the manu- 
facture of liquors as a distinet indus- 
try; of transportation, consumption, 
and the traflie in them; of the revenue 
derived from them and the laws regu- 
lating its collection; and of the experi- 
ence and practice of employers in rela- 
tion to the use of intoxicants. In some 
of these phases of the subject the faets 
were not separable from those relating 
to other matters; in others, they were 
to be found in the reports of other de- 
partments; and original inquiry was 
necessary only with referenee to the last 
three items of the eategory. The re- 
sulis of this inquiry are given in the 
Ticetfth Annual Report of the Comaniis- 
sioner of Labor, (897, under the heading 
of Reonontie Aspects of the Liquor 
Problem, 


Ao New Story of the Stars is an essay 
in which A. W. Bickerton, professor of 
chemistry and physics in Christ Chureh 
| College, New Zealand, sets forth a 
theory of the origin of universes or of 
parts of universes by impact. Nebule 
already existing—but how existing we 
are not informed—carecering through 
space, are supposed to collide, whereby 
heat and light are developed. They 
may meet in face, and would then 
probably eoalesce, but more Hkely the 
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impact would be a grazing one, when 
three bodies would be produced; a por- 
tion, or slice, as the author calls it, of 
each of the colliding bodies would be 
sheared off, forming an intensely hot 
and bright new star, while the original 
masses would go on their course, having 
the parts that had been in contact 
heated and made brilliant, so as to pre- 
sent in their revolutions the aspect of 
variable stars. The author's attention 
was drawn to this subjeet by the ap- 
pearance of a new star in Cygnus in 
1877. <A little while afterward Nova 
Aurige appeared, presenting exactly 
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1 the phenomena he had predicted. Pro- 
| fessor Bickerton writes as one who un- 
'derstands his subject; there is nothing 
| in his speculations, so far as we have oab- 
served, that grates harshly with known 
| facts, and it can be read, as he reads 
‘it, to account plausibly for some of the 
| facts—just as can several other theories 
of the formation of the universe which 
are still only speculations. The problein 
‘is yet far from comprehension, and is one 
of the legacies which the nineteenth cen- 
tury is destined to bequeath to the 
twentieth. (Published at Christ Church, 
| New Zealand.) 
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Company. 
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Fragments 


Death of Professor Marsh. — 
Othniel C. Marsh, professor of paleon- 
tology in Yale University, and curator 
of the geological colleetion of that in- 
stitution, died of pneumonia at his 
home in New Haven, Connecticut, Mareh 
Isth. We had not been in good health 
for several years, and succumbed to the 
effects of a cold which he had caught 
before wholly recovering from a pre- 
vious eold. A sketeh of his life up to 
that time, embracing the most active 
parts of his eareer as a geological ex- 
plorer, in which he gained great renown, 
was given, with a portrait, in the Pop- 
ular Science Monthly for September, 
1878. During the period that has in- 
tervened he made studies of the re- 
sults of his explorations and other geo- 
logical work, and published papers of 
very high scientifie value. About a 
vear ago he transferred his extensive 
and fainous eollections at the Peabody 
Miseum to the university. These col- 
lections were among the finest of their 
kind in the world, and were especially 


remarkable for their fossils of immense | 


animals exhumed from the Western 
plains. They were greatly admired by 
Professor Gandry, the eminent French 
geologist, Who spoke of them in terms 
of high praise in the Rerue des Dewr 
Mondes of October 15, 1898. It was 
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through his efforts that the funds were 
obtained from George Peabody, his 
uncle, for the construction of the Pea- 
body Museum, a part of whieh has been 
built. His health having apparently 
improved for a few months previous to 
his death, he had been working with 
renewed activity at the museum, and 
had recently written articles on paleon- 
tolegical subjects.  JTaving  consider- 
able means of his own, he served the 
university without salary, and carried 
on his explorations mostly at his own 
cost, paying large sums to assistants 
and for other items in the work. Te 
left ten thousand dollars to the National 
Academy of Sciences, of which he was 
one of the founders and was for sev- 
eral years president, and all of the rest 
of his estate, estimated to be worth 
nearly one hundred thousand dollars, 
to Yale University. 


Popular Co-operation in Health 
Work.—In a review of A Quarter Cen- 
tury of Public Health Work in Michi- 
gan, Mr. Theodore R. MacClure, chief 
clerk of the State Board of Health 
oflice, says that experience in the State 
has indieated that it is neeessary to 
have the co-operation of the people if 
the dangerous communicable diseases 
are to be restricted and prevented. In 
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order to accomplish this result, the 
State Board of Health has pubhshed 
leaflets relating to the modes of spread- 
ing and the best methods for the re- 
striction and prevention of such dis- 
eases. These leatlets have been printed 
by tens of thousands, and whenever a 
dangerous disease is reported to the 
central office several copies of the leaflet 
relating to the disease in question are 
usually sent to the local health officer. 
He is requested to place one of these in- 
structive publications with the family 
where the disease exists, and a copy 
with each neighbor of the infeeted prem- 
ises. The instruction comes at a time 
when people are interested to know 
about the disease in question, and in 
this way their general co-operation is 
sought and seeured. Citizens are thus 
educated and become familiar with 
their duties in the premises, are taught 
wherein the dangers lie and how to 
avoid them, and are prompted by the 
strongest considerations to do their part 
in the matter. 


Death of Prof. Oliver Marcy.— 
Dr. Oliver Marey, professor of natural 
science in Northwestern University, 
who died February 19th, in the eight- 
ieth year of his age, was a native of 
Coleraine, Massachusetts; was gradu- 
ated from Wesleyan University in 1846, 
beeame teacher of mathematies in Wil- 
braham Academy, Massachusetts, and 
later professor of geology, ete., in that 
institution. In 1862 he was appointed 
professor of geology in Northwestern 
University, Evanston, Hlinois, but 
taught in addition, at times, other 
branches of science and even some 
branches in other lines. He was twice 
acting president of the university. In 
conjunetion with Prof. Alexander Win- 
chell, he prepared a monograph on Fos- 
sils from the Niagara Limestone of 
Chieago, which was read to the Boston 
Society of Natural History. In 1866 he 
was naturalist to a Government expedi- 
tion to the Bitter Root Mountains in 
Idaho and Montana, in whieh he col- 
leeted scientific material, and of whieh 
he published an account in 1867. He 
wrote papers concerning the geology of 
the shore of Lake Michigan and of the 
region about Chieayo; brought two fos- 
sil trees found in the university grounds 
to scientific notice; and contributed 
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[ consideuably to geological publications, 
He was curator to the natural history 
collection of bis university for nearly 
thirty years. Two fossil species and a 
mountain in Montana have been named 
after him. 


Which is the Fittest to Survive? 
—Prof. A. W. Riicker spoke in his open- 
ing address at the recent meeting of the 
International Magnetic Conference in 
Bristol], England, of what seems to be 
a law of Nature, that the produets of 
an organism are fatal to itself; in ae- 
eordanee with which, he said, pure sci- 
enee is threatened by the very suecess 
of its praetical applieations. The smoke 
of our cities blots the stars from the 
vision of the astronomer, and now the 
seience of terrestrial magnetism is 
threatened by the artificial earth eur- 
rents of the electrie railway. Prof. W. 
KE. Ayrton, in his weleoming address, 
took another view of the subject and 
answered the reference the eleetrical en- 
gineers make to the principle of the 
survival of the fittest when they are 
told of the ruin their wires are bring- 
ing upon magnetic observatories—* So 
mueh the worse for the observatories ” 
—‘*Can the system of electric traetion 
that has already destroyed the two 
most important magnetie observatories 
in the United States and British North 
Ameriea be the best and fittest to sur- 
vive? Again, do we take such care and 
spend sueh vast sums in tending the 
weak and nursing the sick because we 
are eonvineed that they are the fittest 
|to survive? May it not be perhaps be- 
eause we have an inherent doubt about 
the justice of the survival of the strong- 
est, or perhaps because even the strong- 
est of us feels compelled modestly to 
confess his inability to pick out the fit- 
test, that modern civilization enecour- 
ages, not the destrnetion but the preser- 
vation of what has obvious weakness, 
on the ehanee that it may have unscen 
strength? When the electrical engi- 
neer feels himself full of pride at the 
greatness, the importance, and the power 
of his industry, and when he is inclined 
to think slightingly of the defleetion of 
a little magnet compared with the whirl 
of his one-thousand-horse-power dyna- 
mo, let him go and visit a certain dark 
storeroom near the entraneo hall of the 
Royal Institution, and while he looks 
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at some little coils there, ponder on the 
blaze of light that has been shed over 
the whole world from the dimly lighted 
cupboard in which these coils now lie. 
Then he may realize that while the 
earth as a magnet has endured for all 
time, the earth as a tramway conductor 
may at no distant date be relegated to 
the class of temporary makeshifts, and 
that the raids of the feudal baron into 
the agricultural fields of his neighbors 
were not more barbarous than the 
alarms and excursions of the tramway 
engineer into the magnetic fields of his 
friends.” 


Teaching the Teachers.—The fol- 
lowing suggestive paragraph is taken 
from the inaugural address of William 
Henry Preece, president of the British 
Institution of Civil Engineers: “ Our 
edueational methods have begun at the 
wrong end. We ought to teach the 
masters first and then the men. More- 
over, we have to teach the teachers and 
those who have control of the purse- 
strings. The County Councils of Eng- 
land are searecly qualified as yet to 
discharge the very serious duty of 


properly dealing with a question so few | 


of them understand—though many of 
them have tackled the matter manfully, 
especially the London County Council, 
through its Teehnieal Education Board, 
on which a large proportion of co-opted 
experts have seats, who, by supporting 
existing institutions, have contributed 
toward the supply of teachers. But 
how are we to approach the masters? 
A fault onee discovered is halfway to 
repair, It is ditlicult to remove the 
seales from the eyes of the man who has 
been suceessful in business and knows 


not of his blindness; but the coming | 


generation wil} be more cnhghtened, 
and the future masters better edueated. 
We are suffering from a lack of com- 
petent teachers. A teacher who has 
had no traming in the practieal world 
is worse than useless, for he imparts 
ideas derived from his Inner eonscious- 
ness or from the false teaching of his 
own abstract. professor, which lead to 
Inischief, 


met with very serious inconveniences 
from tlis cause. The ideal professor of 
pure abstract selence is a very charm: | 


ing personage, but he is a very arrogant 
and degmatie imdividnal, and, being a 


Tn my own experience | have | 
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sort of little monarch in his own labo- 
ratory and leeture room, surrounded by 
devoted subjects, his word is law, and 
he regards the world at large, especially 
the praetical world, as outside his do- 
main and beneath his notice. He is 
generally behind the age. These are 
not the men for teelimical institutes. 
Such teachers should possess the diplo- 
ma of this institution.” 


The People of India and the Mis- 
sionaries.--In the light of three 
months’ special observation, J. T. Sun- 
derland has reviewed in the New World 
Magazine the prospects of the success 
of Christian missions in India. There 
are several causes that hinder their 
progress, among which the author men- 
tions as more important the number 
of Christian sects and denominations; 
the character of the doctrines preached, 
in that in many aspects they do not 
appeal to Hindu or Mohammedan faith 
or modes of thought, and im some con- 
tradict them, and as to those points are 
a serious hindrance to the progress of 
Christianity; and the viees of many 
| Europeans, ereating a prejudice against 
their professed religion that is not 
wholly contradieted by the testimonics 
and examples of the missionaries and 
men of nobler stamp. To the last ob- 
jection the answer is easy, though it 
may not always be convincing, that 
these wicked men sin not because they 
are natural products of Christianity, 
but because they disobey it. A strong 
factor in disarming prejudice against 
Christianity and winning favor for it 
is the fact that through it, directly or 
indirectly, certain very important kinds 
of good are coming to India—edueation, 
schools, books, science, invention, ‘The 
contact of India with Christian Jands, 
| civilization, thought, and hfe, is stead- 
iily telling upon Indian thonght. Fur- 
| ther, “it is to be said to the honor of 
all the Protestant missions of India, at 
least, of whatever name, that they are 
helping, Instructing, and lifting up the 
Tower classes, and offering them hopes 
and prospects sueh as they could not 
have had under their old faiths. This 
lis much, very much.” The very pres- 
‘ence of the missionary in a eomnnnity 
is likely to be an enlightening influ- 
fence, Te is a man of more than com- 
| mon education, and “has brought with 
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him to India something of the thought, 
the culture, the ideals of life, the habits 
and customs of the Western world. He 
introduces higher standards of living. 
He gives his influence in favor of better 
public sanitation, better homes for the 
people, better streets and public build- 
ings, better public improvements gen- 
erally. His home and family life, in 
which the wife receives the same con- 
sideration as her husband, and the 
daughters are educated with the same 
eare as the sons, becomes a valuable 
object lesson in the community where 
he dwells.” The missions as a whole 
are regarded by the author as an im- 
portant factor in a great religious 
evolution. The precise form and di- 
rection which this evolution will take 
seem to be a matter yet to be deter- 
mined. 


Weeds under Cultivation. — For 
several years past the botanical depart- 
ment of Michigan Agricultural College 
has maintained a “ weed garden,” and 
has grown a hundred or more species 
of the most troublesome weeds in plots. 
Some curious results from the experi- 
ments are recorded by Prof. W. J. Beal 
in a paper read at the meeting, 1897, 
of the Society for the Promotion of 
Agricultural Science. The most vigor- 
ous and aggressive weeds seem to take 
on under cultivation the weakness and 
capriciousness of delicate cultivated 
plants. “It is very instructive,’ Pro- 
fessor Beal says, “to note how much 
better many of these plants thrive when 
they get away from the spot where they 
have been confined for from two to sev- 
eral years. Seedlings of Jamestown 
weed were larger in the plantain bed 
than in their own. After three years 
the plantain nearly: ran out and Am- 
ranthus albus entirely disappeared. One 
species of pigweed grew finely for two 
years, but afterward made a small dis- 
play; and another variety did not seem 
very persistent for a plant that ranked 
among the weeds, but shied off from its 
home ground ‘as if searching for fresh 
fields” Barnyard grass (Panicum erus- 
gallti) behaved like pigweed, and ‘ need- 
ed considerable attention.’ The little 
round-leaved mallow, which roots deep- 
ly about rubbish piles in mellow soil, 
was grown of respectable proportions 
in the garden with considerable difli- 
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culty, and with no more ease in the bot- 
tom lands of other parts of the botanic 
garden. Considerable pains is required 
every year to keep on hand even fairly 
well-grown specimens of mullein. Knot- 
grass, which thrives with abuse and 
seems to enjoy trampling by feet, was 
grown with difficulty in the plots. ‘ In- 
sects prey upon it; rust causes it to 
dwindle and disappear.’ ‘ Motherwort 
grows rank four feet high near the barn- 
yard fence, and the flowers are covered 
with bees, but when kept several years 
in the same bed it goes off into the 
sulks as though neglected.’ Shepherd’s 
purse is often disturbed by a parasitic 
fungus, and it is difficult to grow nice 
plants long in the same place. Cockle- 
bur, if found long in the same spot, is 
troubled sadly with a mildew, and 
more recently also with a rust.” 


Operations against Woodchucks. 
—Prof. F. H. Storer records in the Bul- 
letin of the Bussey Institution, Harvard 
University, the results of his experi- 
ments in the destruction of wood- 
chucks, which, besides being very in- 
jurious to lands he had under culti- 
vation, appeared to be increasing. 
Smothering by a volatile liquid driven 
into the burrow has been suggested by 
Professor Hilgard, who recommends bi- 
sulphide of carbon. Professor Bussey 
finds that liquid not wholly satisfac- 
tory and liable to objections, and pre- 
fers a preparation of naphtha or other 
volatile liquid. In any event, some de- 
vice seems to be needed for forcing a 
considerable quantity of the vapor into 
the very end of the burrow. Poisons 
are dangerous beeause of the probabil- 
ity that the animal would bring the 
food on which they are placed to the 
mouth of the burrow for eating, where 
children or useful animals might get it. 
While experimenting with burning Cay- 
enne pepper or sulphur on touch paper, 
in order to smoke out the burrows, the 
author became acquainted with the 
“woodchuek torches” of Mr. B. M. 
Wedger, of Roslindale, Massachusetts. 
These consist of nitrate of soda, sulphur, 
mealed gunpowder, and sulphide of an- 
timony, so packed into a tube like a 
Roman candle that on burning the fuse 
the vapors would be forced by great 
pressure to the farthest recesses of the 
burrow. They proved effectual, and it 
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was indeed rare that any woodehuck 
to which they were apphed ever re- 
ported himself again. Professor Storer 
also describes some experiments he 
made in burning sulphur in the bur- 
rows, With special expedients for iInsur- 
ing more rapid and perfeet combustion 
of the sulphur; these promised fairly 
well. Mr. Henry Stewart has deseribed 
in the Country Gentleman an effectual 
method of destroying woodehucks with 
blasting powder or dynamite. 


Evolution in Lamps.—The story 
of lamps from Herodotus down to 1830, 
Mr. Henry C. Mercer says, in an instrue- 
tive study on Light and Light Making 
in the contributions of the Bucks Coun- 
ty (Pa.) Hlistorieal Society, is not one 
of development. Jn prineiple and form 
they remain the same, whether as the 
tin cylindrical or boat-shaped cups on 
candlestick pedestals and the round tin 
cups with hemispherieal lids, or the lid- 
less cups resting on wooden stands sueh 
as were recently reseued by the author 
from the garret rubbish of old Bucks 
County. And before Jferodotus, as we 
follow the lamp back into the tombs of 
the Old World, we tind the boat-shaped 
form of earthenware preceeding the boat- 
shaped form of iron and possibly even 
that of bronze. The chatk-cup lamp 
found by Canon Greenwell in the neo- 
lithic flint mines at Grimes Graves, Eng- 
land, perhaps the oldest wiek-iloating 
lamp in the world, is not essentially dif- 
ferent from the oyster shell filled with 
lard and provided with wieks that may 
be found among Virginia negroes to- 
day. The Egyptian, Greeian, Pheani- 
cian, and Roman lamps, as they have 
been found in the tombs and as we see 
them in the museuins, are not unlike 
the lard lamps that were most in use 
early in the nineteenth eentury. Then 
crude grease gave way to sperm oi] and 
tard of, with especial adaptations of 


the lamps that made them more con- 
venient and improved the Hight; and 


burning fluids that were convenient and 
clean and gave a brilant Heht, but 
were dangerous; and kerosene, with 
other haprovements in the lamps and 
refinements in the oi] that enabled it to 
give the most perfect artificial Hight yet 
found and to keep up the tight for 


POPULAR SCIENCE MONTHLY. 


time of men still among us. Besides 
the old lamps, our ancestors had can- 
dles, molded when the price of tin, the 
mnatertal for the molds, did not forbid 
the Inxury, and before them tallow 
dips; a suspended wiek was dipped into 
a pot of hot tallow, on a cold day, and 
the operation was repeated till layer 
after layer of grease hardened, and the 
candle was thick enough. These ean- 
dies were, however, troublesome in hot 
weather, on account of their propensity 
to yield to the temperature and fall 
over. “Who shall say, however, that 
eandle-dipping is older than molding, 
when we know... that they molded 
eandles in County Galway, Ireland, in 
late years by punching holes in peat 
and pouring in tallow on the down- 
hung wick of twisted flax fiber?” The 
Irish had, too, as had the negroes, the 
rush hight, a greased rush set in a hole 
in a wooden bloek serving as a eandle- 
stick; or rushes joined in a triple twist 
which flies apart when lighted, inereas- 
ing the blaze. T'rom this Mr. Mereer 
passes to forms of candlesticks and 
torches and eressets and methods of 
producing fire, whither we ean not fol- 
low him, for the multitude of details he 
notices, which will not bear abstracting. 


Inconsistent Philozoists.—In his 
address at the opening of the physio- 
logical and pathological laboratories at 
Belfast, Ireland, Lord Lister took oe- 
casion to give some illustrations, drawn 
from practice, of the value of patho- 
logical research. “ There are people,” he 
said, “who do not object to eating a 
mutton ehop—people who do not even 
object to shooting a pheasant with a 
considerable chance that it may be 
only wounded and may have to die after 
lingering in pain, unable to obtain its 
proper nutrinent—and yet who con- 
sider it something monstrous to intro- 


i) . . ° 
duce under the skin of a guinea-pig a 


ttle inoculation of some microbe to 
ascertain iis action. These seem to 
me to be most inconsistent views. If 


| these experiments upon the lower ani- 


mals were made fur the mere sport of 
the thing, they would he indeed to be 
deprecated and deeried; but if they are 
made with the wholly noble object of 
not only increasing human knowledge, 


quality with gas and eleetricity—all but also of diminishing human suffer- 
these having come in within the life- | ing, then I hold that such investiga- 
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tions are deserving of all praise. Those 
little know who lightly speak on these 
matters how much self-denial is re- 
quired in the prosecution of such re- 
searches when they are conducted, as 
indeed they always are, as far as I am 
aware, with the object of establishing 
new truth.” 


The Ruins of Xkiehmook, Yuca- 


tan.—The group of ruins in Yucatan | 


ealled Xkichmook was discovered by 
Mr. Edward H. Thompson in 1888, 
when he read a paper before the Ameri- 
can Antiquarian Society embodying his 
first impressions of it. 
made studies of it extending over a pe- 
riod of seven years. The group is about 
one hundred and forty miles south of 
Merida and forty or fifty miles east of 
Campeche, situated in a narrow valley 
between a series of rocky hills, and has 
to be approached by precipitous paths 
over the hillsides, and thence down the 
beds of dry arreyos whose yearly 
freshets wash away all vegetation. Ten 
buildings, including one called the Pal- 
ace, and two mounds were explored, 
and some miscellaneous excavations 
were made—all of which are described 
in the author's paper (Field Columbian 
Museum), with figures of the buildings 
and objects. Pottery and flaked stone 
implements were plentiful, but polished 
implements and specimens of sculpture 
were exceedingly rare. The flat under 
surfaces of the ceiling stones of the 
vaulted chambers seem to have con- 
tained very elaborate designs; in an- 
other chamber portions of a painting 
were still partly preserved; in another, 
curious drawings or glyphs in strong 
black lines once existed; in another was 
a painted human figure, of which only 
the flowing headdress, a portion of the 
face, and certain devices issuing from 
the mouth and probably indicating 
speech, now remain. The mysterious 
red hand was found painted in various 
places, and in one a human hand in 
blue pigment was found, the impression 
of which was so fresh and perfect in 


places that even the minute lines of the | 


skin were visible. In ten years of in- 
vestigation among the ruins of Yuca- 
tan and Campeche not as many speci- 
mens of worked ebsidian were found as 
eould be picked up in half an hour 
among certain Mexican ruins; but 


He has since | 
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traces of ancient fabrication of flint im- 
plements were more plentiful than any- 
where else. 


The Seventeen- Year and the 
Thirteen-Year Loecusts.—The _ peri- 
odical cicada, or seventecen-year locust, 
as it is called, is distinetly American, 
and has the longest life period of any 
known insect. It is especially remark- 
able, Mr. C. L. Marlatt observes in his 
memoir upon it, in its adolescent period, 
the features of particular divergence 
from other insects being its long subter- 
ranean life of thirteen or seventeen years, 
and the perfect regularity with which 
at the end of these periods every gen- 
eration, though numbering millions of 
individuals, attains maturity almost at 
the same moment. At this moment the 
brood issue from the ground, leaving 
innumerable exit holes, and swarm over 
trees and shrubs, filling the air with 
their strident calls, and laying their 
eggs in slits which they cut in the trees. 
The larve, when hatched, fall to the 
ground, and quickly burrow out of 
sight, each “forming for itself a little 
subterranean chamber over some root- 
let, where it remains through winter 
and summer, buried from sun, light, 
and air, and protected in a manner from 
cold and frost... . It lives thus alone 
in its moist earthen chainber,” rarely 
changing its position unless some acci- 
dent to the nourishing rootlet may ne- 
cessitate its seeking another, passing 
the thirteen or seventeen years of its 
' hypogeal existence in slow growth and 
preparation for a few weeks only of 
wingéd life in the air and light. Other 
cicadas appear every year, usually in 
comparatively small uumbers. They 
are probably equally long in maturing, 
but the periods of their lives have from 
some cause or another been cast in 
“off”? years. The thirteen-year broods 
are southern, and the shortening of their 
periods of development may possibly be 
accounted for by the longer season of 
warmth in the southern year giving 
them the number of hours or of aggre- 
gate degrees of warmth in thirteen 
years that the more northern broods 
can not receive in less than seventeen 
years, This, however, is only specula- 
| tion, and there are diffieulties in apply- 
| ing the supposition to make it fit all the 
facts; and many believe that the two 
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traces are specifieally different. The | 
late Prof. Charles V. Riley distin- 
guished twenty-two different broods of 


cieadas in the United States, seven of 
which appertain to the thirteen-year 
period (Cicada tredecem). 


MINOR PARAGRAPHS. 


THE Bureau of Nature Study of | 
Cornell University is making a praise- 
worthy effort to interest children in 
caring for birds, or, as its cireular has it, 
treating them as “summer boarders.” 
It publishes a leatlet entitled The Birds | 
and 3, whieh it sends free to teachers 
who ask for it and who will give it to. 
their pupils. It has pictures of various 
styles of bird houses, which may serve | 
as patterns for the construetion of 
homes for the summer guests, “The 
kind of birds,” the interesting circular. 
of the bureau says, “that will set up 
housekeeping in the homes that you | 
provide will harm no one. ‘They are 
never cross, never throw stones or rob 
us, but are always happy and have 
cheerful songs. We are always kind to 
people having such dispositions, and 
why should we not be so to birds as | 
well?” The bureau invites correspond- 
enee from boys and girls disposed to | 
entertain birds, 


THe National Geographic Society | 
offers prizes of one hundred and fifty 
dollars and seventy-five dollars several- 
ly for the first and second best essays 
relating to pre-Columbian discoveries 
and settlements of the Norsemen on the 
mainland of North America, and the 
loeation of the lands mentioned in the 
Icelandic Sagas, the eompetition to 
close December 31, 1899. The essays 
sent in should be typewritten in the | 
English language, not exceeding six 
thousand words in length, and may be 
accompanied by maps and illustrations 
for explanation of the text, but not for 
embellishnient. The committee of 
awards consists of Mr. Henry Gannett, | 
Prof. Albert Bushnell Hart, Mrs. Anita | 
Newcomb McGee, Prof. John Bach Me- 
Master, and Coast Survey Superintend- 
ent Hienry 8. Pritchet. 


EXPERIMENTS by a German natural- 
ist, Ilerr Albrecht Bethe, summarized in 
the Rerue Scientifique, upon reeognition 
of one another by ants, confirm the — 
opinions of Lubbock, MeCook, Forel, 
and others that they are guided by the 
scnse of smell. Herr Bethe found that 


an ant “whitewashed ” with Hquid of 
ants of its own nest was well received 
by its fellows when it went among 
them; but when the liquid of ants of 
a different nest was applied it was at- 
tacked at once. An ant washed with 
alcohol, next with water, and then with 
the liquid of a strange species was well 
received in a nest of that species, al- 
though it was much smaller than any 
of the individuals composing it. An- 
other ant washed with alechol and 
water, dried, and immediately returned 
to its fellows of its own nest, was at- 
tacked by them; but when kept for 
twenty-four hours after drying, or long 
enough to recruit itself, was received 
by them. 


Tur following tables are taken from 
a paper by Dr. J. Richardson Armstrong 
in a recent Lancet, describing his ex- 
perience with diphtheria antitoxine in 


| private practice in treating one hun- 


dred and twenty-two cases of diph- 
theria: 


eee Died 
1. | 
| Total number of cases’ 

treated from June 

27 to Dee. 17,1897) 42 | 36 6 
Severe cases ; antitox 

ine injected ...... 22 | 20 2 
Mild cases ; antitox- 

ine not injected,.., 20 16 4 

2D: | 
Total number of cases, 

treated, January t 

to December 31, 

TSO Rue h tet ees neaete 2h 80 77 3 
Severe cases, injected 55 54 1 
Mild cases, non-in-| | 

jected wees as ; 25 23 2 


In answer to the question, Should 
every case of diphtheria be treated 
with antitoxine, Dr. Armstrong says: 
“Some of the cases are suflieiently 
mild not to need it, so I will not go so 
far as to say that it is absolutly essen- 
tial to mject in every case, although 
I would call it an excellent practice to 
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do so, and the patients would make 
much more rapid recoveries. I think 
that injeetion ought to be insisted upon 
as early as possible in every case that 
is at all severe or likely to prove so, 
and I think that the medical man who 
does not employ antitoxine and who 
loses a large proportion of his eases is 
incurring a responsibility which is al- 
most criminal. The earlier a patient is 
injected the greater is the chance of 
reeovery, and the more rapid is the re- 
covery.” 


AMONG the leading principles of for- 
estry, as defined by the chief fire war- 
den of Minnesota, are that the best 
agricultural land should not be devoted 
to forest while wood and timber ean be 
profitably grown on soil that is unfit 
for farming purposes; that the manage- 
ment should be continuous, and no 
more timber should be taken out of the 
forest in one year, or in a series of ten 
or twenty years, than grows in the en- 
tire forest in the same period; that the 
cutting of timber should be in blocks 
or strips, so as to facilitate reproduetion 
on the clear areas by seeds falling from | 
the trees left standing; and that the 
forest, when young, must have in num- 
bers vastly more trees than when it is 
mature. To make good timber, the for- 
est, when young, must be crowded so 
as to seeure height growth. Mixed 
wood, managed on forestry prineiples in 
the Black Forest of Germany, has per 


acre, at the age of twenty years, 3,960 | 


trees; at the age of one hundred years, 
262 trees. 


A NEW process for the production of 
a textile material is thus described in 
Industries and Iron: 
‘squirting,’ in a fashion similar to that 
of making eleetric incandescent carbons, 
pure gelatin in threads of about one 
thousandth part of an ineh in diameter, 
the thread being taken away on revoly- 
ing tapes. The threads are wound up- 
on reels and exposed to formalin va- 
por, which exereises a most remarkable 
effeet on the gelatin, rendering it in- 
soluble in any medium yet applied to it. 
The tensile qualities of the thread are 
also increased, while, in opposition to 


that produeed under the Lehner proeess | 


(which is simply forming nitrated eellu- 
lose into threads for weaving), it is, 
capable of taking up any dye desiréd; 


“Tt consists of, 
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and it is, of course, impervious to any 
hygroscopic influence. 


NOTES. 
Pror, E. C. Pickerine, of the Harvard 


College Observatory, announces the discov- 
ery by Mrs, Fleming of a new variable star 
It was found on eight of the 
photographs in her large collection. On 
March 8, 1898, it was of the fifth magnitude, 
and on April 29, 1598, of the eighth magni- 
tude. A plate taken on March 9, 1889, shows 
it still visible and of the tenth magnitude. 
Its spectrum resembles that of other new 
stars. The entire number of new stars dis- 
covered since 1885 is six, of which five have 
been found by Mrs. Fleming. 


in Sagittarius. 


Becatse of the great loss by fire which 
occurs every year in the Russian villages, the 
government is making efforts to induce the 
peasantry, says the Suturday Review, to em- 
ploy some less dangerous material than straw 
thatch for the rooting of their izbas, There 
jhas already been a large increase in the 
use of shingle, and this has led to a consid- 
erable importation from Belgium and Ger- 
many, and also from the United States, of 
simple and inexpensive shingle: making ma- 
| chines, for use in raral districts. German 
manufacturers, whose “commercial intelli- 
| cence department” is remarkably well in- 
| f formed, are now making redoubled efforts to 
| meet the immense demand anticipated. An 
| improved and inexpensive hand fire engine is 
also being provided. Roofing felt or paper 
is very generally used under the shingle, and 
the demand for this is also increasing. 


A Fotrti specimen of the Notornis Man- 
ltelli, a bird of New Zealand supposed to 
have become extinet, was captured in August 
last, and has been prepared for the museum 
by Mr. W. B. Benham. The first specimen 
was obtained, recently slain, by Mr W, 
Mantell, in 1849, and is preserved in the 
British Museum; the second was killed by 
Maoris in 1851, and is in the Colonial Collee- 
tion; and the third, now in the Dresden 
Museum, was taken in 1879. All these 
birds were found in a single denuded region 
of the conntry. The present specimen was 
eaught by a dog in the bushes near Lake Te 
| Anan, still in the same region, and is a very 
fine voung female. 


A PLANT growing in the dense jungles of 
Langsuam, Siam, was described by H. Waring- 
| ton Smyth, in an address to the Royal Geo- 
| graphical Society, as having the property of 
setting up a creat irritation in the skin of 
any person coming in contact with it. “It 
has a large, broad leaf, and the Siamese de- 
clare that, after being badly stung by it, the 
| only remedy is the heat of a fire ; to bathe 
‘in a stream, which is the natural impulse, is 
| considered absolutely fatal. A spot on the 
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Kra-Champawn trail is known as Burma-| and further from manufacturers whom they 
tai, from the fact that a party of Burmese, | may serve. They are often commissioned 
coming across to harry their neighbors in the} to go abroad and obtain information and 
old fighting days, are said to have got into a | practical hints bearing upon their profession. 
thick growth of this plant, and to have bathed | The institution is supported by a light assess- 
in the stream to allay the agony, with the | ment ou the production of its constituency. 
result that they all died there.” The Siamese | It has a fine building, and publishes an an- 
call the plant Aulang-ton chang. nual volume in Arnkonturets Annalen, eon- 
: | taining original memoirs and reports from 
Ix the western part of Belgium the dog technical agents, which is sent gratuitously 
has been employed as a beast of burden from | tg all the masters of forges in Sweden, and 
time immemorial. The Belgian dog (known er Re eT 
only hy this name) is a large, compactly built 
animal, measuring from twenty to thirty IN a number of glass mirrors of the 
inches in height; the hair is smooth and | third and fourth centuries, examined hy M, 
short, generally tan or dark brown in color. | Borthelot, the glass was coated with a 
It is the custom to erop both ears and tail. | metallie substance and with a layer of whit- 


The dogs are usually driven before carts | ish material. The metal proved to be lead, 
weighing from one hundred to one hundred | with no trace of gold, silver, eopper, tin, 


and twenty pounds, in teams of from two to | antimony, or mercury, and no sign of or- 
six abreast. A harness very similar in ar- ganic substance was present. It was thus 
rangement to that of the horse is used. | shown that no extraneous material was used 
Six of these animals will draw from six to} t) cement the lead to the glass. The mirrors 
eight hundred pounds. They are put to work | appeared to have been eut from hollow 
when about a year old, They vary in price | }lown glass globes, and it is possible that 
from twenty-five to sixty shillings. There | jefore the globe was eut the molten lead had 
are over two thousand dogs in Ghent licensed | peen poured into the interior, and had ad- 
as draught animals, hered to the previously warmed glass, The 
whitish layer consisted of lead carbonate 
and lead oxide formed by the oxidation of the 
lead coating and calcium carbonate, which 
|had heen deposited from the water of the 
distriet in which the mirrors were found. 


A pLAnT described by M. Henri Chantrey 
as most probably answering to the manna 
found by the Ilebrews in the desert is the 
thallophyte Canon esenlenta, or edible lichen, 
which grows in the deserts of Persia, Arabia, 
Mesopotamia, and Sahara. It is a grayish 
eryptogam of about the size of a pea, bear- | 
ing short bracteate appendages on its top; | 
when cut, it resembles a mass of dull white 
flour paste. It is an ephemeral substance, 
and must be collected the moruing it ap- 
pears, as it will soon dry up; but when 
properly prepared it can be kept in a close 
vessel. It is highly appreciated by the 
wandering Arabs, who have often been saved | 
by it fromm starvation, and they lay up stores 
of it when opportunity offers. Tt is easily 
collected, for it never adheres to any foreign 
hody, and, so far as appearance goes, seems 
as if it might have been thrown on the 
ground, There is but little suggestion of 
the mushroom in its-taste, which is rather 
stareliy, with a slight flavor of sugar. Cattle 
are very fond of it. The Arabs boil it into 
a gelatinous paste, which they serve in 
various ways. They preserve it by drying it 
in the shade and pack it in bladders or skins. 
It is not a complete first-class food, but is 
very good for a Sew days till something better 
ean be got. 


Tuk list of recent deaths among men 
known in connection with science and its ap- 
plications includes the names of Prof. Kar] 
Miiller, botanist, one of the founders of the 
{German scientific weekly, Die Natur, Feb- 
| ruary 9th, aged eighty-one years; Sir John 
Struthers, emeritus profexsor of anatomy in 
the University of Aberdeen, in his sixty- 
seventh year; John Kreusi, mechanical en- 
gineer and inventor, at Schenectady, N. Y., 
January 22d, aged fifty six years; Thomas 
Cook, teacher of anatomy and author of 
works on the subject, in London, February 
8th; Dr. A. Veitmeyer, civil engineer, in Ber- 
lin; Dr. Carl Schoenlein, of the Zodlogical Sta- 
tion at Naples, aged forty years ; Major-Gen- 
eral Joseph J. Reynolds, of the United States 
Army, formerly professor of mechanics and 
engigecring at Washington University, St. 
Louis, February 26th, aged seventy-seven 
years; Dr, Alexandre Laboulbéne, professor 
of the history of medicine in the University 
of Paris, and author of a treatise on patho- 
logieal anatomy and a beok on French en- 
tomological fauna, aged seventy-three years ; 
Dr. Philipp J. J. Valentini, Americanist and 
student of ancient Mexican and Central 
American monuments and codices, in New 
York, March 16th, in his seventy-tirst year ; 
Gustave Wiedmann, professor of physics and 


Turk Jermkontoret of Sweden is an iron- 
masters’ exchange at Stoesholm, whieh was 
founded in 1747 for the financial convenience 
of the subscribers, and now possesses a 
reserve fund of about $3,500,000, The 
functions of the society have been consider. | chemistry in the University of Leipsic, and 
ably enlarged since its institution, Tt has | writer on eleetricity and magnetisin; and 
organized a eorps of mining engineers and | Major J. Evans, professor of pathology in 
metallurgists, who reecive salaries from it, | the Calcutta Medieal College, Mareh 18th. 
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NEW ALETIO] OF ESTIMATING THE AGE OF NIBAGATA 
FALLS. 
By G. FREDERICK WRIGIIT. 


YO OTH the mterest and the importance of the subject make it 

worth while to follow out every clew that may lead to the ap- 
proximate determination of the age of Niagara Falls. During this 
past season, In connection with some work done for the New York 
Central Railroad upon their branch line which runs along the eastern 
fuce of the gorge from Bloody Run to Lewiston, | fortunately came 
into possession of data from which an estimate of the age or the falls 
can be made entirely independent of those which have heretotore 
heen current. The bearing and importance of the new data can best 
be seen after a brief résumé of the efforts heretofore made to solve 
this important problem. 

Jn 1841 Sir Charles Lyell and the late Prof. James Mall visited 
the falls together; but, having no meaus of determining the rate 
of recession, except from the indefinite reports of residents and guides, 
thev could place no great confidence in the * guess,” made by Sir 
Charles Lyell, that it could not he more than one foot a year. As 


oe 


the length of the gorge from Lewiston up is about seven miles, the 
time required for its erosion at this rate would be thirty-five thousand 
vears. The great authority and popularity of Lyell led the general 
public to put more confidence in this estimate than the distinguished 
authors themselves did. Mr. Bakewell, another eminent Enghsh 
geologist, at about the same time estimated the rate of the recession 
as threefold greater than Lyell and Hall had done, which would re- 
duee the time to about eleven thousand vears. 

But, to prepare the way for a more definite settlement of the 
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question, the New York Geological Survey, under Professor Hall's 
direction, had a earefal trigonometric survey of the Tforseshoe Fall 
made in TS £2, erecting monmuents at the points at which their angles 


| 


} 


Fie. 1.— Looking north trom below the Whirlpool, showing the electric road at the bottom 
of the east side of the gorge, and the steam read descending the tace about halfway to 
the top. 


were taken, so that, after a sufiicient lapse of time, the actual rate 
of recession could be more aceurately determined. la E886  Mby. 
Woodward, of the United States Geological Survey, made a new 
survey, and found that the actual amount of recession in the center 
of the Tlorseshoe Fall had proceeded at an average rate of about five 
feet per annum. The subjeet was thoronghly discussed by Drs. 
Pohhnan and Gilbert, at the Buffalo meeting of the Aanerican Asso- 
ation in 1586, when it was proved, to the satisfaction of every one, 
that, if the supply of water had been constant throughout its history, 
the whole work of eroding the gorge from Lewiston to the Falls 
would have been aecomplshed, at the present rate of recession, in 
about seven thousand years. 

Dut the question was imainediately raised, Plas the supply of water 
in Niagara River been constant? Tt was anv privilege, in the autumn 
of Tsgz (see Bulletin of the Geological Society of America, vol. iv, 
pp. f2t 127). te bring forth the first positive evidence that the water 
pouring over Niagara had for a time been diverted, having been 
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turned through Lake Nipissing down the valley of the Mattawa into 
the Ottawa River, following nearly the line of Champlain's old trail 
and of the present Canadian Pacitic Railroad. The correctness of 
this inference bas been abundantly confirmed by subsequent inves- 
tigations of Mr. F. B. Taylor and Dr. Robert Bell.* The oceasion 
of this diversion of the drainage of the Great Lakes from the Niagara 
through the Ottawa Valley was the well-known northerly subsidence 
of the land in Canada at the close of the Glacial period. When the 
ive melted off from the lower part of the Ottawa Valley the land 
stood tive lundred feet lower than it does now, but the extent of this 
subsidence diminished both to the south and the west, making it 
diffienlt to estimate just how great it was at the Nipissing outlet. uA 
subsidence of one hundred feet at that point, however, would now 
divert the waters into the Ottawa River. That it actually was so 
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eae A Th Se 
Fie, 2.—View looking east across the gorge near the mouth, showing the railroads and the 
outerops of Clinton and Niagara limestones above the stenm road. 


diverted is shown beth by converging high-level shore lines at the 
head of the Mattawa Valley and by the immense delta deposits at 
its junetion with the Ottawa, to which attention was first ealled in 
my paper referred to above. 


* See article by Mr. Taylor on The Scoured Bowlders of the Mattawa Valley, in the 
American Journal of Science, Mareh, 1897, pp. 208-218, 


148 POPULAR SCIENCE MONTHLY. 


The indeterminate question which remained was, At what rate 
did this postglacial elevation of Jand which has brought it up to 
its present level proceed? Dr. Gilbert, Professor Spencer, and Mr. 
Taylor have brought forth a variety of facts which, according to 
their interpretation, show that this rate of elevation was so slow that 
from twenty thousand to thirty thousand years was required to restore 
to the Niagara hiver its present volume of water. ‘Their arguments 
are based upon the varying width and depth ot the Niagara gorge, 
proving, as they think, the presence of a sinaller amount of water 
during the erosion of some portions. Dr. Gilbert has also brought 
forward some facts concerning the extent of supposed erosion pro- 
duced by the diverted waters of Niagara when passing over an 
intermediate outlet between Lake Simcoe and Lake Nipissing. But 
the ditheulty of obtaining any safe basis for calenlation upon these 
speculative considerations has increased the desire to find a means of 
ealeulation which should be independent of the indeterminate prob- 
lems involved. That [ think I have found, and so have made a 
beginning in obtaining desired results. The new evidence lies in 
the extent of the enlargement of the mouth of the Niagara gorge at 
Lewiston since the recession of the falls began. 

It is evident that the oldest part of the Niagara gorge is at its 
mouth, at Lewiston, where the escarpment suddenly breaks down to 
the level of Lake Ontario. The walls of the gorge rise here to a 
height of three hundred and forty feet above the level of the river. 
It is clear that from the moment the recession of the falls began at 
Lewiston the walls of the gorge on cither side have been subject to 
the action of constant disintegrating agencies, tending to enlarge 
the mouth and make it V-shaped. What PF did last summer was to 
measure the exact amount of this enlargement, and to obtain an ap- 
proximate estimate of the rate at whieh it is gome on.* As this en- 
largement proeceds wholly throngh the action of atmospheric agen- 
cles, the conditions are constant, aud it is hoped that sufliciently 
definite results have been obtained to set some limits to the specula- 
tious Which have been made upon more mdefinite grounds. 

The face on the cast side of the gorge presents a series of alternate 
lavers of hard and soft roeks, of which certain portions are very sus- 
ceptible to the disintegrating agencies of the atmosphere. The sum- 
mit consists of from twenty to thirty feet of eompact Niagara lime- 
stone, whieh is underlaid Jiw about seventy feet of Niagara shale; 
Which in turn rests upon a compact stratiun of Chnfon limestone 


* Kor opportunity to do this work Toam indebted to the interest of President S. R, 
Callaway, of the New York Central Railroad, The measurenients were made by Myr, George 
S. Tibbits, engineer of the western division, The photographs were taken by Mr, C.F. 
Dutton, of Cleveland, 
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about twenty feet thick, which again is underlaid by a shaly deposit 
of seventy feet, resting upon a compact stratum of Medina sandstone 
twenty feet thick, below which a softer sandstone, that crumbles 
somewhat readily, extends to the level of the river. 

The present width of the river at the mouth of the gorge is 
seven hundred and seventy feet. It is scarcely possible that the 
original width of the gorge was here any less than tlas, for im the 
narrowest places above, even where the Niagara limestone is much 
thicker than at Lewiston, it is nowhere much less than six hundred 
feet in width. Nor is it probable that the river has to any consider- 
able extent enlarged its channel at the mouth of the gorge at the 


1 


Fro. 8.—-Looking up the gorge froin near Lewiston, showing on the left the exposed situation 
of the eastern fuce of the gorge ut the extreme angle, where the measurements were made, 


water Jevel. On the contrary, it is more probable that the mouth 


has been somewhat contracted, for the large masses of Niagara and 
Clinton lmmestone and Medina sandstone which have fallen down as 
the shales were undermined have accumulated at the base as a talus. 
which the present current of the river is too feeble to remove. This 
talns of great blocks of hard stone has effectually riprapped the 
banks, and really enereached te some extent upon the original 
elrannel, 

We may therefore assume with confidence that the enlargement, 
under subaérial agencies, of the mouth of the gorge at the top of 
the escarpment has been no greater than the distance from the pres- 
ent water’s edge to the present line of the escarpment at the summit 
of the Niagara limestone. This we found to be three hundred and 
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eighty-eight feet—that is, the upper stratum of hard roek on the 
vast side of the gorge lad retreated that distance, through the action 
of atmospheric agencies, since the formation of the gorge first began. 
The accompanying photogravures and diagram will present the facets 
ata glanee. The total work of enlargement on the east side of the 
gorge has been the removal of an inverted triangular section of the 
rock strata three hindred and forty feet high and three hundred and 
eightyeight feet base, which would be the same as a reetangular 
section of one hundred and ninety-four feet base. From this one 
ean readily see that vf the average erosion has been at the rate of 
one quarter of an meh per annuin, the whole amount would have 
fallen down im less than ten thonsand years; while if the time is 
lengthened, as some would have it, to forty thousand years, the rate 
would be reduced to one sixteenth of an inch per year. 

Fortunately, the constrnetion of the railroad along the face of 
the eastern wall of the gorge affords opportunity to study the rate 
of erosion during a definite period of time. The accompanying 
photogravures will illustrate to the eve facts which it is hard to 
make nupressive by words alone. The course of the road is diago- 
nally down the face of the gorge from its summit for a distance of 
about two miles, descending in that space about two hundred feet 
to the outerop of hard quartzose Medina sandstone. The lower mile 
of this exposure presents the typical situation for making an estimate 
of the rate at which the face is crmnbling away. 

Beginning at what used to be known as the “ Hermit’s Cave,” 
near the Cathohe College grounds, where the Niagara shale is well 
exposed, and extending to the outer lint of the gorge, the height 
of the face above the railroad averages one hundred and fifty feet. 
Now, the ernmbling away of the superincumbent cliffs gives contin- 
ual trouble to the road. Three watelimen are constantly emploved 
along this distance to remove the debris which falls down, and to give 
warning if more comes down than they can remove before trains are 
due. The seventy fect of Niagara shale, and the equal thickness of 
shaly Medina rock which underhes the Clinton limestone, are eon- 
stautly falling off, even in fair weather, as any one can experience by 
walking along the bank: while after storms, and especially in the 
spring, When the frost is coming ont, the disintegration proceeds at a 
much more rapid rate. Sometimes two or three days are required by 
the whole foree of seetion hands to throw over the bank the result 
of a single fall of materinal. 

At arate of one quarter of an inch of waste each vear the amount 
of déhvis accumulating for removal on the track along this distance 
wonld be only six limdyred and teu cubie yards per annnm—that is, 
if six hondred and ten cubie vards of material falls down from one 
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mile of the face of the wall where it is a hundred and fifty feet 
high, the whole amount of enlargement of the mouth of the gorge 
would be accomplished in less than ten thousand vears. exact ac- 
counts have not been kept by the railroad; but even a hasty exami- 
nation of the face of the wall makes it sure that the actual amount 
removed has been greatly in excess of six hundred yards annually. 
This estimate is based partly on the impression of the railroad officials 
as to the eost of re- ~ 

moval, and partly on 
the impressions of the _Jaeaienes 
watchmen who spend 
their time in keeping 
guard and in the work 
of removing it. 

But that is not 
all. The accompany- 
ing photogravures indi- 
cate an actual amount 
of removal over a part 
of the area enormously 
mm exeess of the rate 
supposed, Fig.5 shows 
a portion of the preci- 
pice, a hundred feet 
high, where the road 
first comes down to the 
level of the Chntou 
hmestone, and where, 


conseqnen allay . the — Fre. 4.—Nearer view of! the upper portion of the face near 
whole thickness of the the mouth, showing the exposure of the situation at 
that point. 


Niagara shale is aeces- 
sible to examination. Fortunately, Patrick MaeNamara, the watch- 
man at this station, was a workman on the road at the time of its 
construction in 1854, and has been connected with the read ever 
since, having been at his present post for twelve vears. We have 
therefore his distinct remembrance, as well as the appearance of 
the bank, to inform us where the face of the original excavation 
then was. In the picture he is standing at the original face, while 
the other figure is nearly at the back of the space which has been 
left empty by the erumbling away of the shale. The horizon- 
tal distance is fully twenty feet, and the rocks overhang to that 
amount for the whole distance exposed in the photograph. All this 
amount of shale has fallen down in forty-four vears, making a rate 
many tines larger than the highest we have taken as the basis of ow 
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estimate. Of course, tis rate for the erumbting away of the Niagare 
shale on its fresh exposure is much in excess of the average rate for 
along period of time; but itis clear that the rate of crosiou at the 
base of the Niagara limestone at the mouth of the gorge can never 
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Fie, 5.—Showing estent of erosion at base of the Niagara shale since 1854. 
(See description in the text.) 


have been suthcicntly slow to reduce the total average much below the 
assuiied rate of a quarter of an inch a year. 

To impress the trnth of this statement it is only uecessary to fol- 
low the progress, in Hmagination, of the crumbling process which has 
brought the side of the gorge to its present condition. At first the 
face of the gorge was perpendicular, the phinging water making the 
vorge as wide at the bottom as at the top. At successive stages the 
strata oof shale on the side wonld emmuble away, as is shown mi onr 
photograph, and undermine the strata of hard reek. The large 
fragments would fall te the bottom, and, being too large te be ear- 
red away by the enrrent, wonld form the talus to which we have 
already referred, which would grow in height with every successive 
century. The aetual progress of the enlargement would thus be 
neriodie, and not capable of measurement by decades: but after cen- 
tiries the progress would be clearly marked, and especially when- 
ever there was a falling away of the lower stratum of compact Medina 
sandstone, whieh is about two hundred feet below the tep, would 


ESTIMATING THE AGE OF NIAGARA FALLS. 153 


a new cycle of rapid disintegrations in the superincumbent strata 
follow. 

An important point to be noticed, and which is evident trom two 
of the reproduced photographs (Figs. 3 and +), is that the talus has 
never reached up so high as to check the disintegration at the mouth 
of the gorge of the Niagara shale and limestone which form the 
upper one hundred feet of the face, and which exhibit the maximum 
amonnt of enlargement which has taken plaee. The thickness of 
the Niagara limestone is here so small that it has not been so im- 
portant an element in forming the talus as it has been farther up the 
stream, where it is two or three times as thiek. Now, while our 
original supposition was that one quarter of an inch annually was 
eroded from the upper two hundred feet, this would involve the 
erosion of a half inch per annum over the top of the gorge to bring 
the caleulation within the limit of ten thousand vears. It certainly 
is diffieult for one who examines the facts upon the ground to believe 


Fig. 6.—Section, drawn to equal vertical and horizontal scale, showing enlargement of Niagara 
gorge on the east side at its mouth at Lewiston: 1, Niagara limestone, 20 to 80 feet; 
2, Niagara shale, 70 feet; 3. Clinton Hmestone, 20 to 80 feet; 4, Clinton and Medina 
shale, 70 feet; 5, (Quartzose Medina sandstone, 20 to 30 feet: 6, sutter Medina sandstine, 
120 feet above water level. 


that the crumbling away of this exposed Niagara shale could have 
been at any less rate than that: so that the estimate of about ten 
thousand years for the date of that stage of the Glacial period in 
which Niagara River first began its work of erosion at Lewiston (an 
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estimate whieh is supported by a great variety of facts independent 
of those relating to the Niagara gorge) is strongly confirmed by 
this new line of evidence. 

So far as [can see, the only question of serious doubt that ean be 
raised respecting tlis ealeulation will arise from the possible supposi- 
tion that, when the eastern draimage over the Niagara channel be- 
gan, the land stood at such a relatively lower level as would reduee 
the height of the fall to about half that of the present esearpment at 
that pot; when it might be supposed that a protecting talus had 
aecmmnulated which would interrupt the lateral erosion for the in- 
definite period when the drainage was being drawn around by way 
of the reeently opened Lake Nipissing and Mattawa outlet. Then, 
upon the resumption of the present line of drainage, with the land 
standing at nearly its present level, the talus may have been undereut, 
and so fallen down to leave the upper strata exposed as at present. 
But there does not seem to be sufficient warrant for sueh a supposition 
to make it necessary seriously to entertain it, while the objections to 
it are signifieant and serious. First, the present narrowness of the 
river at the water level is such that it does not give niuch opportunity 
for enlargement after the first formation of the gorge; secondly, 
the Niagara limestone at the mouth of the gorge is so thin (stated by 
ITall to be twenty feet thick) that it would not form a proteeting talus, 
even at half its present height. 


P.S.—Sinee the above was written there has been reported in 
the papers an immense fall of reek from the east side of the gorge, 
near the head of the Whirlpool rapids. The estimate made of the 
amount is one hundred thousand tons. If that estimate is correct, 
it is a verv impressive illustration of how the average fall of mate- 
nial from the side of the gorge is oceasionally inereased by a single 
instance. In making our calculations above, the total amount of 
material annually falling off from the portion of the side of the gorge 
under consideration amounted only to 1,257 tons, while the amount 
of material was 611 enbie vards. But the 100,000 tons which eame 
off in a single shde a few weeks ago would be equal to twenty inehes 
in thickness from the whole face of the cliff, where our estimate was 
only a quarter of an inch, 

N. B.—In the diagram (Fig. 6) extend the Niagara shale (2) up 
to aceupy lower two lavers of (1), thus making Niagara limestone (1) 
half as thick as now, 


A prece of skin which the authors maintained to be of great antiquity 
and to have belonged to the extinet mylodon er ground sloth, found in a 
eave in Patagonia, was recently exhibited to the London Zodlogieal Society 
by Mr. A. Smith Woodward and Dr. I. P. Moreno. 
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ABUSE OF PUBLIC CIARITY. 


By BIRD 8. COLER, 
COMPTROLLER OF THE CITY OF NEW YORK. 


ike per cent of all the human beings who die in New York city 
are buried in Potter’s Field at public expense; but the reeords 
of organized charity, official and semiofticial, show that less than one 
per cent of the hving are paupers or dependent persons. ‘There are 
two explanations of the difference between the number of living poor 
and penniless dead. ‘The chief one is that abuse of public charity has 
grown to such proportions that the city has become the Mecca of the 
chronic idlers and tramps of the entire country. It is easier for an 
industrious and shrewd professional beggar to live in luxury in New 
York than to exist in any other eity in the world. No magic wand 
of ancient fable was ever more potent to unlock the gates of castle or 
prison than the name of charity is to open a way to the public treasury. 
The liberal and well-nigh indiscriminate giving of the money of 
the taxpavers for the relief of sickness and poverty has been com- 
manded by law, sanctioned by custom, and approved by public 
opinion until the possibility of checking or reforming the abuse 
grows more and more remote as the burden inereases and the evil 
results multiply. 

The city of New York gives annually to public charity more 
than $5,000,000, and contributes indirectly $2,000,000 more. Of 
the money raised by taxation for city purposes proper (State taxes, 
interest, and county expenses eliminated), almost twelve per cent is 
properly chargeable to reliet of poverty and sickness. Of this ex- 
penditure more than $3,000,000 is paid to private institutions and 
societies over Which the city authorities have no control or supervision. 
The payments are made in compliance with the provisions of acts of 
the State Legislature. The only provision in these laws that enables 
the city officers to protect the treasury from fraud is a clause under 
which the comptroller is permitted to verify the bills of the institn- 
tions for the care-of committed persons. There is a constitutional 
safeguard against outright swindling of the citv, in the requirement 
that charitable institutions shall be inspected and their bills approved 
by the State Board of Charities, but the svstem is open to many 
abuses where the public officers are powerless. 

The present comptroller of the city has found that a number of 
alleged charitable institutions and societies receiving money from 
the city apply nearly all their funds to the payment of salaries of 
officers aud employees, while their relief work is very limited and 
of doubtful character. Other societies, he found upon investigation, 
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really encourage professional beggars without in any case relieving 
deserving poor. A few cases were so flagrant in their abuse of public 
charity that the further payment of city money to the societies was 
refused. In one ease he found that a society which claimed a board 
of directors and numerous officers was really managed by one person, 
who in one year had received $1,500 from the city and $70 from 
all other sources, and had expended $1,300 of the amount for salaries 
and $40 for the relief of the destitute. 

The Department of Public Charities, for the maintenance of 
which the sum of $1,941,215 is appropriated for the year 1899, is 
controlled entirely by the city. The balance of the $5,000,000 ap- 
propriated annually for the same general purpose is divided among 
more than two hundred societies and institutions managed by cor- 
porations or private individuals. In theory none of these private 
institutions is supported by the city, the municipality merely paying 
to them a fixed sum, which is supposed to be supplemented by private 
donations. In reality nine tenths of them could not exist six months 
without the money they receive from the public treasury. Very few 
of these semipublic charities have an income from all other sources 
equal to the appropriation from the city. 

The city pays for the support of a child in a private institution 
the sum of $110 a year, and the average allowance for the main- 
tenance of an adult is $150. The percentage of children among the 
dependent persons is almost three to one, so the $5,000,000 public 
charity fund would feed and clothe more than forty thousand persons 
each year if applied directly to that purpose. In the distribution of 
this great sum of public money, however, fully $2,000,000 of the 
amount is absorbed in the payment of salaries and expenses, and 
therein exists an abuse of public charity so great that the present 
comptroller of the city some months ago appealed to the Legislature 
for relief in the form of legislation which would enable the local 
authorities to stop payments to many societies. There are numerous 
small institutions, some of them having the indorsement and moral 
support of leading citizens, that spend from sixty to eighty per cent 
of all the money they receive m the payment of salaries, and in one 
case discovered by the comptroller the expenses absorbed ninety-four 
per cont of the total income of the society: 

There is no evidence that any of these societies are deliberately 
dishonest in their dealings with the city and the public. They are 
as a rule conducted by men and women whose motives are good, but 
who have no experience or practical knowledge to fit them for the 
management of a charitable institution. They are easily imposed 
upon by professional bege@ars, and in most cases fail in their well- 
meant efferts to reach and relieve the deserving who are in actual 
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need. Most of the small organizations that waste public money im 
misdirected charity are controlled by women of eminent respectabil- 
ity, but with no knowledge whatever of the details of the work they 
have undertaken. The result in many cases has been that they em- 
ploy enough help to absorb the bulk of the money received without 
realizing that they are doing more harm than good. 

The city does not spend its own money cheaply. Of the appro- 
priation of $1,941,215 for the support of the Department of Chari- 
ties for the current year the sum of $529,626 is allowed for the pay- 
ment of salaries of commissioners and employees. No private busi- 
ness could long endure if conducted on such a basis. Some of the 
institutions where hundreds of homeless waifs from the streets are 
cared for—institutions semipublic in character, managed by men of 
more than local reputation as experts in such work, societies founded 
by men and women whose lives have been devoted to doing good— 
show by their annual reports that more than half their income is 
paid out in salaries. One institution that received $30,000 from the 
city in 1898 and $20,000 from all other sources, reported a salary 
account of $31,000. Another, receiving $100,000 from the city 
and $120,000 in donations, had a salary account of $115,000. For 
every five persons supported by public charity there are three persons 
employed on salary in the work of relief. Of every five dollars paid 
out by the city treasury to relieve the sick and destitute, two dollars 
is absorbed by the salary and expense accounts. 

The theory of the law under which city money is paid to private 
charitable institutions is that they relieve the municipal authorities 
of the care of a certain number of persons who would otherwise be- 
come public charges to be maintained in the hospitals, asylums, or 
homes owned by the city. It is also a popular theory that young 
children who have become a public charge will receive better care and 
training in a home controlled by a private society than they would in 
a public institution. Appropriations and legislation are also ob- 
tained by private organizations on the representation that for every 
dollar paid to them by the city or State an equal amount will be 
contributed by founders and subscribers. This representation is not 
always true, and in many cases it happens that when a society begins 
to receive money from the city private contributions fall off. When 
the city authorities first took up the question of caring for homeless 
and destitute persons and found that they had to deal with a grave 
problem, some of the private charitable institutions were already in 
existence and came forward with offers to share the burden. At that 
time it was considered a good business arrangement for the city to 
use private societies in the work of relief. This plan, it was ex- 
pected, would save the citv considerable money, because the officers 
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of the societies would contribute their services, and the cost of apply- 
ing public charity to necessary relief would in that way be reduced to 
aominnnum, That expectation has not been realized. With the 
‘apid merease of necessity and demand for public relief the expenses 
of administration of the societies have increased out of all propor- 
tion to the work accomplished. In the beginning the city authori- 
ties shirked a public duty, and by giving city money to private 
persons who were willing to relieve them of a burden they invited 
the creation of new societies and a steadily increasing demand for 
more funds. 

Of the two hundred and twenty charitable societies that receive 
money from the city more than one hundred have been organized 
during the past ten years. The records of the finance department 
and the annual reports of these new organizations show that many 
of them have received from the city sixty to nmety per cent of all 
the funds they have handled, and that almost the same percentage of 
their total income was charged to expenses, the chief item of ex- 
pense in every case being the payment of salaries to officers. Year 
after year the promoters and officers of these small organizations 
appear before the city authorities wheh the annnal budget is to be 
passed, and, attempting to excuse the poor showing they make, say, m 
pleading for a larger appropriation, “ We hope to do better next 
year.” The most liberal-minded defender of indiscriminate publie 
charity would find it dithleult to exense the existence of some of these 
societies. 

There are scores of small organizations helping to spend publi 
money that are unknown to the general public. In fact, some of 
them are never heard of exeept when their officers appear before 
the Board of Estimate once a year to ask for more money. There 
is a society, organized for the purpose of supplying clothing to ship- 
wrecked sailors, which for several years obtained a small appropria- 
tion from the city. When the officers requested au inerease of the 
amount allowed, the city authoritics asked for some particulars of the 
work done. The report submitted im reply showed that the society 
had received, in addition to the money obtained from the city, sev- 
eral donations of second-hand clothing and one box of wristlets (knit 
bands to be worn on the wrists); had sent to a sailor shipwrecked 
on the coast of Oregon a suit of underwear, a pair of hose, and 
a rubber cout: to a erew wrecked on the reefs of Florida some shoes 
and oilskin eaps. There was no report of relief or clothing supphed 
to a sailor or any other person in the city or State of New York, 
but there was a charge for salaries that almost balauced the amount 
received from the city treasury. 

Another of the minor institutions is a society that is engaged in 


ABUSH OF PUBLIC CHARITY. 159 


an original method of charitable work. The agents of this socicty, 
or the members themselves, go out into the slums of the city on 
Sunday mornings and gather in a number of tramps. The homeless 
wanderers are assembled in a room hired for the purpose aud sup- 
pled with a warm breakfast, after whieh they are compelled to 
listen to a sermon and a lecture. They are then allowed to depart 
and live as best thev can until the following Sunday. For a num- 
ber of years this socicty has received a small appropriation from the 
city on the ground that it is a useful public charity. ‘To all of these 
small societies, no matter what may be their alleged field of chari- 
table work, city money is appropriated without specific knowledge of 
the exact purpose to which it is apphed. By legislation or petition, 
backed by the influenee of prominent citizens, scores of these petty 
organizations, some of them merely a fad or whim of an idle man 
or woman, have been placed on the lst of semipublic charities to 
be aided at the expense of the taxpayers, and there they remain year 
after vear without so much as a serious inquiry as to their merits or 
the work they accomplish. The city authorities who grant the ap- 
propriations do not and ean not know how the money they give to 
such societies is to be expended, because they have no legal authority 
to investigate the conduct of such institutions. The city officers, 
therefore, are not to blame. The fault seems to rest primarily 
upon that condition of publie opimion that is cheerfully tolerant 
of any fraud committed in the name of charity, and secondly upon 
the members of the Legislature who vote without question or inves- 
tigation for all legislation asked for by any benevolent person or 
society. 

To the large charitable and correctional institutions of estab- 
lished reputation, to which ehildren or pauper adults are committed 
by the local authorities, city money is appropriated on a business 
basis. <A fixed sum is paid for the support of each eominitted person, 
and the taxpayers may know what they are getting for their money. 
While the eity authorities can not regulate the expenses or salaries 
in these institutions, they know that the city is paving for a specific 
service and that the work is performed. That it might be done 
better or more cheaply need not eoncern them. But to the institu- 
tions and societies that do not undertake to support dependent per- 
sons, but engage in indiscriminate charitable work, the giving of city 
money is as doubtful a method of relieving the deserving poor as 
throwing coin in the streets. 

The appropriation of city money made for 1899 direct to two 
hundred and fifteen charitable and correetional institutions and so- 
eities amounts to $1,784,846. The appropriations from the excise 
funds to institutions that support pauper children and adults will 
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slightly exceed $1,000,000. ‘The county of New York pays to State 
and private charitable institutions for the same period the sum of 
$118,652; Kings County, $82,669; and Richmond County, $4,845; 
all of which comes out of the general treasury. The money received 
for licenses for theaters, concert and music halls, amounting to 
$50,000 a year, is divided among cighty-two private societies and 
institutions. This makes an aggregate of $3,000,000 paid out of the 
elty treasury annually and expended under the direction of private 
organizations. With the exception of less than $100,000 it is all 
appropriated under the provisions of special acts of the Legislature, 
or sections of the city charter, and the city oftlicers have no con- 
trol whatever over the methods of expenditure or the work un- 
dertaken by the societies that reeeive the money. Under such 
a system the possibilities for abuse of publie charity are well-nigh 
unthinited. 

These direct appropriations of mouey do not represent all of the 
city’s contribution to the cause of charity. The property of all the 
charitable institutions and societies is exempt from taxation and from 
assessments for public unprovements. The tax commissioners report 
that the assessed value of the property of such organizations is 
$70,781,990. <At the present rate of taxation this means a loss to 
the city of more than $1,400,000 a year. The assessments upon 
the same property for public improvements exceed $100,000 a year, 
which is paid by the city. These exemptions materially affect the 
tax rate as well as the bonded indebtedness and annual interest 
charges of the city, so that the yearly contribution of the tax- 
payers of New York to charity is nearly if not quite $7,000,000, 
or about fifteen per cent of the direct expenses of the city gov- 
ernment. 

Some figures from the budget for 1899 will show the relative 
cost of caring for the poor. The city will pay for public educa- 
tion $13,040,052; for police, $11,797,596; for the fire depart- 
ment, $4,448,664; for the health department, $1,110,538; for 
lighting, $2,000,000; for water, $1,450,817; for cleaning the streets, 
$4.575,S00; for parks, $1,729,235; for paving and repaving strects, 
$2,520,000; and for charity direct and indirect, $7,000,000. 

The chief abuses of the present system of public charity are the 
extravagant expenditures for salaries and the steady and rapid in- 
ercase of pauperismy due to the misdirected efforts of the inexperi- 
enced persons who control so many of the smaller societies that re- 
ceive city money. 

One of the oldest and most important charitable organizations in 
the city is the Children’s Aid Society. The report of the treasurer 
for 1898 shows the following expenditures: 
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Tndustrial schools— 


Salaries of superintendent and teachers. 2.20... S106,265, 71 

Rent of schoolrooms,. 2... ....00..000005 ee iain Go Ieee 

Books and school supplies 2.0.0.0 0.0..00.060. TTS. 54 

DPPOMTSTON Sea eee doswra eeeera tone hata a, rad Me A a eS ROU, TU 

Clothing and speetal relief... 0.02.22... 00005. HOTZ 

Fuel, gas, repairs, ete... 2... SRG atte Ble abd 2OAUNT SS 
Sik Child reise Piss tolin ons 5 ik eho cae s Guest tw shied whe ieee M655.48 
Children’s Summer Homes... 0. .....0...000- oa ivd Soil WAOS 37 
Health Home........ Pera ct Oe PaeceS ot cance nit betty seisr tee anie eee ana tach a ace 8,307.45 
Farm for Boys—Summier Charities 2.00 2. .00 02k eee ee ie ZyT1. 09 
Brace Memorial Lodging House... 2. ..00000..0200. 02000200002 TOL 13 
BlizabéethsHomector-Giils 3.23222. lea dedeag eee es Hea te eh We 10,366.53 
Tompkins Square Lodging House. 2.2.0... SP base dates ese T4658 
West Side Lodging House 0.000.020. ee cee eee ee O79 26 
East Side Lodging House 2.0.2.0. 006060 Le ee ne eee 1,848.06 
Forty fourth Street Lodging House... 22.2 eee TMS 56 
pin rittacd Cxayd Keg e) cuied & Ce) EA tare eee ene ren car re eer eee 1942.26 
Bice Farni Schools. 3.2. cs see ee Sn Seoltrin GAS ER as sich 12,250, 64 
Reading rooms”... weve ads Sa ee eee ee ee eae a, BME 403.96 
A EdieUPeN AMINATION Sei es ak we ee ee Se ARES Faye oentee delen 312.00 
Salaries, executive officers... ce ee ne eee K G59, 92 
Tmmigration, fares, food, clothing, ete... 06... 2. eee ee 30,162.60 
Remisestiient: bondsssoldy (2 oicesi duets Gee oe dak hg WIS wove ee beds 29,902 50 
Amount due treasurer, November 1, 1898.00.02... 00.000 ee eee 455.71 
Printing, stationery, ear fares, and incidental expenses... 0.02... 8,951.85 


S300, 394.74 


This shows a total salary account of $114,925.65. or about 
thirty-seven per cent of the expenditure. The society received from 
the city $100,764, and from general subscriptions and donations 
$119,768. The balance of the income was derived from legacies, 
endowments, special trust funds, and sale of bonds. 

One of the private ipstitutions in the city for the instruction of 
deaf-aumtes receives city, State, and county pupils wider the pro- 
Visions of special acts of the Legislature. The report of the treas- 
urer for the fiseal vear ending September 80, 189s, shows the 
following receipts: 


Balance on hand, October 1, USOT... .0.....80~. SZ ISS5 O5 


NEW ORK tates i eae ok IS tangices tk solu 44,216.74 
New York County 2.0.0 ........ 02-85 i aes SRG 
Kings County... ..... hela. 2 dav acd Rote Fe ach Ae 12,697 05 
Queens COUDIVES sce chica whe Pan oa. Agate Se V2 ec 
Meestchestér COnnt 6. oe 6 tn anit a ee le 1,060, 94 
Various other counties. 0.0.00... 2. ce ee ee DT AO 
Paving pupils 22... 0. eee o QS sae Tass TY. 7h 
WOTUOM Sons ks ete la Endep te Snel te SAN 11,754.46 
Adlsother Sourees ge 4. cae e eg eee ee eee an 618.89 


$105,148.61 
VOL, LV.—18 
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The expenditures for the same period were $102,570.04, of which 
$55,615.06 was for salaries and wages. This is a private istitu- 
tion exempt from city ar State control, subjeet to no governmental 
supervision except exanination by the State Board of Charities, vet 
uinety per cent of its Income is public money, and almost one third 
of the cost of maintenance is charged to salaries and waees. “These 
two cases are mentioned uot in eriticism of the work or methods of 
the institutions, but as represcnting a fair average of the salary 
account of all the larger private charitable societies. They also 
fairly represent the two extremes in the source of their income, one 
recerving ninety per cent of pubhe money, the other a little more 
than thirty per cent. 

Recent mvestigations conducted by the city comptroller and sup- 
plemented by the agents of the State Board of Charities disclose 
abuses mm the expenditure of pubhie money by certain small societies 
~o thagrant that the appropriations for the eurrent vear have been 
withheld. Tir these eases the salary aceount was alwavs the chief 
expenditure, but it was also discovered that whatever rehef got be- 
vond the headquarters of the societies went to professional beggars, 
who had ne difheulty in deceiving the persons in charge. It was 
found that persons m good health had lived comfortably for mouths, 
perhaps for vears, on pubhie charity dispensed through private or- 
ganizations, These professional beggars would obtain food at one 
place, clothing at another, coal at a third, small sums of money from 
all three perhaps, then reverse the order of appleation or appeal to 
newer organizations if detection threatened. Reet was extended 
iW many instances with Httle or no effort on the part of the societies 
to ascertain the merits of a ease or the honesty of an appleant. 

One small society was found to have expended practically all 
of the money received from the eitv in the payinent of the ving 
expenses of the person who had the entire management of the organi- 
zation, The charitable work of a vear consisted in the distribution of 
a small quantity of cast-off clothing and a tew bushels of potatoes. 
The reports of the soeiety contained the names of directors who had 
never served and knew nothing of the true condition of the organiza- 
tien. "They had merely consented that their uames might be used 
asa gnarantee of relability and to atid in the work of soliciting eon- 
tributions. 

One case tas been found where a mother aud daughter lived 
comfortably by selling coal given to them by charitable societies. 
One private institution, new abolished, boarded connnitted children 
and received two dollars a week from the city for each child. The 
elildren were fed on fish and potatoes at a cost of forty-four cents 
each per week. After these faets were discovered the city authorities 
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could not remove the children until the Board of Health condemned 
and closed the building under the provisions of the sanitary code. 
The immor abuses in the way of aiding undeserving persons extend 
to nearly all the private sucieties that receive city money. Those 
that exercise care and have been long established are often deceived 
by professional beggars. 

After his investigation of the subject the city comptroller estab- 
lished in his offiee a burean of examination for the purpose of placing 
a cheek on the many small societies that indulee in indiscriminate 
charity at the expense of the eitv, but he soon fond that he was 
powerless to correct all alutses. The present condition ean not be 
corrected and public charity placed upon a practical basis and limited 
to the real necessities of the deserving poor until the city g@overn- 
ment begins to deal with each society and institution upon its merits. 
Changes and reforms to the present svsten will come in time, but 
progress will be slow because charity is a valid excuse at the bar of 
pubhe opmnen for the reckless expenditure of city money, and for 
that reason it appeals strongly to the average politician and law- 
maker. Charity will cover with a mantle of commendation a mul- 
titude of abuses and crave pardon for gross frauds. Tt is the pastime 
of the rich and their gratuity to the poor. The magie of the word 
seems to move a Legislature and open the treasure vaults of city and 
State. 


aa ese ATG CLOSE PLS ls. 
A. JOURNEY TOO THE NEW BEDOKADO. 
By ANGELO HEILPRIN, 


PROFESSOR OF GEOLOGY AT THE ACADEMY OF NATURAL SCIENCES OF PHILADELPHIA, 
FELLOW OF THE ROYAL GEOGRAPHICAL SOCIETY OF LONDON, 


IH—SAN FRANCISCO OF THE NORTIL, 


A FIRST impression of Dawson, in August, PS98, could not be 
JA other than one calculated to bring up comparisons with strange 
and foreign lands. As we saw it, approaching from the water side, 
it persistently sugevested the banks of the Yang-tse-kiang, or of some 
other Chinese river, on whielr a densely apportioned population had 
settled. TTundreds—one is almost tempted to sav thousands —of boats 
were lined up against the river front, and so packed in rows back 
of oue another that exit from the mmner line was made possible only 
by a passive accommodation from the outside. There were steam 
eraft, house-hoats, scows, and a variety of amnor bottoms, ranging 
trom the hay-packed raft to the graceful Peterboro canoe. Many 
had canvas spread over them, giving house quarter to those who pre- 
ferred the eeonomy of an owned estate to the Ingh-priced cabins of 
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Jog huts and hotels, and the purity of the open air to what was at 
least considered to be the polluted atmosphere of the stable city. Tt 
would be far from the truth to assume that this floating population 
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was composed exclusively of men, women, and childrens there were 
dogs galore, abundant by both presence and voice, liorses and nines, 


and an occasional goat betrayed itself mumehing among: lay-packs 
and the usual combination of simple and hard things which make 
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up goat food. One canvas bore the tempting inscription * Hot and 
Cold River Baths,” several carricd legends of variously designated 
laundries, and a few even invited to * Board and Lodging, Cheap.” 
Of course, the word cheap had here a special etyimologic significance, 
and bore little relation to the same form of word which is current 
in lexicons. 

The first favorable impression of dry land in Dawson was tem- 
pered by a knowledge that even here were many moist spots. The 
mud lay in great pools along the main street—First Avenue or Front 
Street—but hardly in sufficient depth to make walking dangerous. 
Dogs and goats could alone drown init. It is true that an occasional 
wading burro or even a mule would find a dangerously low level, but 
I am not aware that any in this condition had added to a list of 
serious casualties. No iention is made in this connection of cats, 
for, in truth, only two specimens of the feline family had up to this 
time reached Dawson—one, a blue-ribboned kitten, which was en- 
dearingly received as the mascot of the Yukon Mining Exchange. 

The Dawsonites are not entirely oblivious to the discomforts of 
mud, for an effort is being made to block it out with sawdust, of 
which the three or four sawmills in the town furnish a goodly supply. 
Tn some parts a rough cordnrey has been attempted, but the price of 
lumber, two hundred dollars per thousand linear feet, renders this 


form of construction too expensive for general use, especially ima 
community all of whose isembers, female as well as male, are pre- 
pared to stem the tide with high-top boots. About one half the 
street length shows the pretense of wooden sidewalks, but no one 
has yet recognized a special responsibility for repairs, or seemingly 
considered that a continuovs walk requires a continuous support. 
Walking is a succession of ups and downs; boards are missing here, 
other are smashed elsewhere, and the whole walk gives the 1mpressiou 
of having been in existence for centuries rather than tor the period 
of a short twelvemonth. 

It was not diffienlt to determine what, perhaps, the najority of the 
sixteen thousand inhabitants of Dawson were doing at the time of 
our arrival. They were simply loitering, and the streets were packed 
with humanity. This was not strange, either, tor it must have been 
diffeult to resist the eujoyment of that open sunshine, that soft, 
warm atmosphere which is the delight of the simier climate of the 
far North. Never had I experienced anything comparable, and 
others who had traveled much agreed with inv experience. On my 
way to the hotel, the “ Fair View,” whieh had beeu stronely reeom- 
mended for its cwistve and the circumstance that 1t was ° brand ” 
hew in its appolatments— having only come into existence a few days 
before—TI caught a good general glipse of the town, the dominant 
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features of whieh were registered in the two sides of the mai thor- 
onghfare along the viver front. A nearly continuous row of one- 
story, or at the utniost two-story, frame shacks or hooths, many of 


KLONDIKE WITH THE YUKON. 


JUNCTION OF THE 


them stil in enuvas fom, and aiost of them supported over the river's 
bank by pile proppings, built up the river side of this First Avenue. 
AV) jaanverat aetieloss both serviceable and amgerricealite; tor the 
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Klondike business were displayed, mostly in cramped quarters. The 
ramiety of things that had in so brief a period found their way to this 
region was truly astonishing, and one marveled at the mental in- 
eenwity which spirited some of these articles to a champ de vente, 
Sively nothing but “manifest destiny ~ could have placed a mann 
moth’s molar on sale fora hundred dollars, when it was thought that 
a period of starvation was reigning in the town, And vet almost 
alongside of it were posters announcing that four loaves of bread 
conld be purchased for one dollar—in another place * six loves” for 
the same price—and that “ half an ounce “ of gold dist, the equiva- 


oe 


lent of eight dollars, would gain adinission to the best seat witnessing 
a boxing and wrestling contest. 

In addition to the booths doing a regular merchandise business, 
there were those whose masters ministered to a specialty—drugeists 
and doctors, photographers, auctioneers, and brokers of one kind ov 
another. * Bartlett Bros., Packers” served the inner core of the 
gold regions by means of long trains of pack-mules, but they were not 
the only ones to whom the cargador was an officer militant. Dog 
teams there were as well as mule teams, and the majesty of the law 
was hardly considered invaded when the former effected a juuction 
with man in the capacity of common carriers. One of the most in- 
teresting sights was to me the large mumber of letters awaiting owner- 
ship which were tacked up te the frouts and sides of different build- 
ings, 11 the anost public way petitioning for rapid delivery. Mv 
first letter in Dawson was obtained by stripping it from a door-jaib, 
but it was three weeks before my attention had been directed to it 
by a triendly discoverer. To obtain anything from the post office was 
a inmost exhaustive process, and usually required a long wait, some- 
times of a day, or even of two days, before entry could be obtaimed 
into the simall room where the sorting, distribution, and dispensa- 
tion of mail matter were being effected. Even when finally issued, 
this matter was usually of several weeks’ antiquity of arrival, the 
sorting of tons of substance bemeg much beyond the capacity of the 
few official hands that were engaged in the work. 

By tar the most iiposing side of the street was that which faced 
the river. Tere, at least, were veal buildings. Phe stately depots 
of the Alaska Commereial and North America Trading and Trans- 
portation Companies, with their outer casing of corrugated iron, 
would have done credit to a town of larger capacity than Dawson, and 
in regions much more accessible to civilization than the Northwest 
Territory, Farther on, the siens of a number of well-built saloons 
—* The Doininion.” * The Pioneer.” ete—attract attention, not by 
the supposition that they are alone in the business, sinee they are sup- 


ported by probably net less than two or three score others of their 
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kind, but by their specially distinetive interiors, one of these 1s em- 
bellished inside by a series of four mural decorations in oil or dis- 


. 


ARRIVAL OF THE “Susig’? FROM ‘‘ DOWN THE RIVER. 


temper, representing a range of subject from Morro Castle, Tavana, 
fo. 4 Monilieht au thie Yukon tor sich a resident urtist “of 
promise.” whose work was dene in an oper tot, received the hand- 
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sume compensation of eight hundred dollars. They were befitting 
the place whieh they graced. 

AA more intimate acquaintance with these saloons made it plam 
that they were patronized both for the drinks which were sold over 
the bar for fifty cents or more and for the gaming tables which 
in open evidence betrayed a surpassingly strong iiterest in faro, 
rouge et noir, and roulette. Crowds were watching the fortunes of 
the play at every turn. From the front entrance quite to the rear 
some of the more favored halls were packed, but with an element 
that seemed little disposed to disturbance of any kind. While the 
drinking of spirituous liquors is very largely indulged in, I beheve 
that during all my stay in Dawson only three cases of obtrusive 
drunkenness were brought to my attention; and of riotism niy experi- 
ence was wholly negative. Life and property are considered sate 
even in the most doubtful establishments, and it is not uncommon tor 
a man to pass hours in a crowded dance hall with virtually all his 
possessions, possibly a few hundred dollars, or it may be thousands, 
carried in the form of gold dust in his trousers pockets. “Two main 
factors are involved in this condition of security or in the feeling that 
it exists. The first of these is, perhaps, a wholesome dread of the 
Canadian Mounted Police, whose efticiency in the direction of con- 
trolling order is conceded by every one; and the second, the cireum- 
stance that the inhabitants of Dawson and of the adjoining Klondike 
region are not, as is so largely supposed, a mere assortment of rough 
prospectors, intent upon doing anything for the sake of acquirmg 
gold, but a fair representation of good and indifferent elements bor- 
rowed from all professions and stations of life, and not from one coun- 
try alone, but from nearly all parts of the civilized globe. During 
my briet stay I stumbled upon Pee ” nuilitary and naval 
officers, scientists, lawvers, newspaper men, promoters, and others of 
broad and liberal standing; and if some of these were undistinguish- 
able mm external garb from their brethren in mustard-colored mack- 
inaws whose sole resource was digging for gold, their polished and 
intelleetual method was evidence enough that civilization was pres- 
ent in good quantity along the upper Yukon. The fact that there are 
three weekly newspapers published in Dawson—the Nugget, Mid- 
might Sun, and Dawson Miner, the first two selling for fifty cents a 
copy and the last for twenty-five cents—can hardly be considered to 
prove this condition, althongh favermeg it; for, though the substance 
and especially the typography of the Journals are quite good, the de- 
mand for reading matter is sueh that almost anything could realize 
a subseription list. The long-belated New York journals seem to 
command a steady sale on the news stands, where one also sees dis- 
plaved the small and Gin our country) gratuitously distributed seenic 
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‘counts,’ “ sirs, 
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hook of the transcoutinental railways put up for fifty cents. The 
Argosy, Strand, Mumsey's, and Cosmopolitan were the rmling maga- 
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Reeretfully iinet it be satd that the female portion of the popula- 
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in various ways to ascertain the number of women who represented 
the community, but failed to obtain a satisfactory accounting. iA 
large proportion of those who are in evidence, and perhaps even by 
far the greater number, belong to the * red” aristocracy, or at least 
to that side where steady principles are treated with little considera- 
tion and respect. I use the word aristocracy advisedly, for it is a 
notorious fact that an amount of deference is paid to these creatures 
of shame which is not given to the virtuous or self-respecting woman: 
and that they themselves, recognizing their standing, are apt to look 
down upon the rest of their kin, and to even question their proper 
privileges. A large part of the broadly capacious Second Avenne, 
together with equally conspicuous sections of the town elsewhere, 
is given up to the public display of the inmates of neatly constructed 
log cabins bearing such devices as “ Saratoga, * Bou-Ton,” ~The 
Lucky Cigar Store,’ * Green Tree.” ete. The number of open houses 
is probably less than in most mining camps, and far below what it is 
in some places. In deference to a demand tax of fifty dollars, levied 
on each member of the profession to pay part costs of two fire engines 
which had been brought to the town, there was a response of ouly 
sixty-nine, and this was considered a sufficiently close representation 
not to press the matter any further. 

A community of this kind must necessarily have its dance halls 
and places of amusement. The latter consisted at the time of my 
arrival of four * theatres ~ or “ opera houses *—the “* Combination,” 
“Monte Carlo,” * Mascot,” and * Pavilion.” two of which suspended 
or closed up before the * 
the price of a drink at the bar of entrance paid for admission to the 
performance with seat, and many will agree with me in believing that 
the adinission was fullv paid. The acting need net be worse at any 


season” had fairly opened. Ordinarily, 


theater, and the singing could hardly be surpassed in its eceentricities ; 
vet the performances appeared to satisfy a general demand, as ordi- 
narily the houses were packed to their full capacity evening after 
evening. Needless is it to say that the performances are not intended 
for women in good standing, and few such are ever present, unless 
heavily sereened behind the curtains of the * boxes.” “Phe plays are 
all of a low order, but the worst is not much worse than some of 
the plavs that are tolerated in all their nastiness in some of our own 
legitimate theaters. [t is singular and interesting as showing the 
influence of necessity that a sacred Sunday concert in aid of the fire 
department was suceessfully carried through in the capacious halls 
of one of the most notorious daneing resorts. 

There are now two banks in Dawson—the Bank of British North 
Ameriea and the Canadian Bank of Commerce. In the early days of 
August the first of these was still housed in a tent, and before the 


Nees POPULAR SCIENCh MONTHLY. 


/ 


end of the month a stately wooden structure with flagstaff, and with 
commbodions quarters for the representing officers and accountants, 


Pei ae: LP 


4 
- 


Some Mup in THE Matin STREET—-Finsr AVENUE. 


eave dignity to the institution, while it lent style to the corner upon 
which it was erected. Adjoining it now is the architecturally most 
Hipestng but by ne means largest building mm Dawson—the three- 
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storied, bow-windowed log cabin of Alexander MeDonald, the recog- 
nized “ ting of the Klondike ”’—intended primarily as an office build- 
ing. It is a truly fine expression of the art of log-cabin building. 
In many ways oue ot the most interesting buildings, if such it ean 
be ealled, was the air space, with canvas top, which adjoined one of 
the theaters and was used by Signor Gandolfo for a fruit store. 
There was no arehitectural quality to commend this space; nor, in- 
deed, was there anything else in its favor, exeept that it was in the 
night place and brought both lessor and lessee fortunes. For the 
privileges of this space of tive feet width the ocenpant paid the hand- 
some rental of one hundred and twenty dollars a month, or twenty- 
four dollars per single foot of frontage; his profits were, however, 
such as to justify this payment, and before leaving he confided to 
me his plan of renting one half of the establishment. Conceive of 
the character of a store five feet wide, the opposite sides of which 
are devoted to quite distinct interests! Other sites rent for very 
little less, and the singular part of it is that much of the rentai 
goes to the pockets of certain assumed owners, whose actual rights 
are largely in the nature of a “grab” or of squatter sovereignty 
alone. 

Dawson extends up the river for about two miles, virtually 
eoaleseing with and taking in what has been enphoiionsly called 
Lousetown and also Klondike City. These more southerly parts 
earry with them certain characteristics which are either wanting in 
the main city or are there but feebly represented. The closely packed 
tents remind one of an army gathering or of the furniture of some 
religious camp meeting; walking between them might almost be con- 
sidered to be a braneh of navigation. Inscriptions on the canvas tell 
us of certain “ brothers from St. Louis”? beg ocenpants here, and 
of “the Jolly Four from ” occupants elsewhere. Representa- 
tives of the press, physicians, and attorneys all have their inscriptions. 
But the most interesting constructions, pieturesque as much as they are 
instructive, are the elevated platform caches, diminutive log cabins, 
which on Ingh stilts store a multitude of articles in safe keeping and 
beyond reach of the army of hungry dogs which are everywhere 
prowling about and carousing upon all manner of odds and ends. 
Their appearance, especially where they are placed among trees 
and bushes, is such that the observer ean hardly resist the feeling 
that he is traveling in a region of primitive pile-dwellings—it mav 
be the interior of New Guinea or the forest tract of one of the 
Guianas. 

Dawson, which now owns the right to celebrate its third anni- 
versary, is destined before long te assume a modern garb. Tt already 
has its electric plant, and before many nionths have passed eleetric 
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Aanation will lift the burden of the dark winter night. It is 
believed, too, that an electric railroad for freight and passenger 
service will be constructed in the course of the present year into the 
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heart of the adjoining gold region, The tiresome accounts of bad 
trails awill then bea thing of the past. Ii its business aspects Dawson 
docs not materially differ from the majority of the boom towns of 
the Vnited States, though of course it his its peeutiarities. In the 


ALASHA AND THE NLONDIKE. 175 


period of little more than a vear it has gathered to itself, besides the 
usual class of merchants, representatives of a number of professions, 
such as doctors, lawyers, chemists, and assavers, most of whom, espe- 
cially of the first two classes, appeared to be domg at least fairly 
well. Mine brokers, or simply venders of claims, are numerous, but 
their service does not in most cases sustain confidence; the display 
of posters announcing “ bonanzas”” in miming properties may be 
effective at times, but ordinarily the mvestor turns either to the 
Mining Exchange, a reasonably well-conducted private enterprise, or 
to elaim-holders on the ground. The auction of claims at the Ies- 
change was alwavs largely attended at the times of my visits, and the 
bidding was frequently very spirited. The allowance of a time Imat 
of ten days in which to make an examination of properties purchased 
and of the titles thereto before payment, beyond a forfeit of ten per 
cont, Was exacted, naturally inspired confidence in the method of the 
transaction, and there is no question that a cousiderable number ot 
good properties were parted over the boards here, and with eminent 
satisfaction to the purchasers. 

The practice of medicine is necessarily governed Jy the laws 
which are in effect in the Dominion of Canada, and it requires the 
possession on the part of the practitioner of a diploma properly ac- 
eredited from some recognized college of medicine im Canada. 
Graduation with diploma froin the best medical schools in the United 
States is not considered to meet the requirement—nor, for that mat- 
ter, is the diploma of any but a British school. This restriction also 
applies in the ease of professional trained murses. A number of cases 
closely bordering on litigation, and at one time even threatenmg to 
bring about international compheations, have arisen in connection 
with practice violating this law; but despite the overwhelmingly large 
number of foreigners who are resident in the region, and who, it was 
thonght by some, had the right to consuit practitioners of their own 
nationality or ehotee, there is now a peaceful submission to the 
reading of the statute. The exaction is in no way intended to legis- 
late against foreigners, but is stmply a provision of the Dominion 
laws, similar to that which requires a * Dominion surveyor” who 
intends doing official survey work in British Columbia to be properly 
aceredited with a special paper of that section of Canada (as distin- 
enished from the Northwest Territory, ete.) Like the pliysicians, 
all survevors giving out work under their names must be offieratly 
licensed from the Dominion, although those not thus certificated are 
permitted to do office or field work for others who are. 

A field of labor that has already been entered upon by women ts 
stenography and typewriting., “There has been considerable demand 
for this kind of work, and there will eontinne to be much more, but 
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it may be doubted if protits arising from it will ever equal what las 
been attamed in millinery and the sale of faney dress goods. One of 
the earliest milliners to come ont of Dawson told me at Bennett 


that she had disposed of a hat which bronght her two hundred and 


eighty dollars 


blaek ostrich 
past, but fe 
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ornamentation was two 


ATTORNEYS AT LAW. 


C.M, WOODWORTH, M.A. LLB. 


Advacate, Sollcitor, Commissioner, 
Notary, etc 
Pive yea ars’ practlee in Northwest Territory 
Office opposite the New Englaud 


WADE, CLARK & WILSON 


Meoibers of the Canadian Bar. 


Advocates, Attomeys, Solicitors Notaries. 
Conveyancers 


Officts, Rutledge Block 
© F Clark 


First Street, Dawson 


HG Wilson 


PLC Wade 


Cc. W.C. TABOR 
Barrister aid Solicitor 
Advocate 


Notary Pubtle Couveyaocer 


BURRITT & Mc KA Y: 


Advotates, 


Solicitors, Notaries, Commissioners, ett 


Commicioners for Outaric, Quebec ond British 
* Columbia, 


PHYSICIANS AND SURGEONS. 


DR. W.T. BARRETT 


Late Sunemntendent St. Bontface Hospital. Win 


nipeg 
Physician and surgeon to St: Mary's Hospital 
Office KutlelgeBlock, Front street 
Office hours—Fromita m to6p m= at Hospitat 
from 8 j0to 1m 30a m and st opw 


W. E. THOMPSON, M. D, Cc. M. 


Lic poe College Physicians & Surgeous. Edin 


acult; Slaspow 
Memb College ~ “ Qnebec 
ms Out 
“Man 


i “NWT 
ate city medical health officet aod coroner for 
province ol Manitoba 


Office near N W Mtd Police Reserve 


J, A.SUTHERLAND, M.D.,CG. M. 
LCF &S$.Ontano 
Physician and Surgeon 
Late of Totonto, Ontaria 


Office, Piomect Drug Store, Up Staim 


MENTISTS, 


REED 


De ntist 


DR. J. W. 


Special attention given to all kinds of fine gold | 
work including crown and bridge work 


No tay Firstavenue 


__|Klondike Hotel 


NELSON & SMITH, Props 
== 

Finest Brands Wines, Liquors and 
Cigars 


Front street south 


Yukon Sawmill Co. 


Lumber 


Rest grade 
Lowest price 


House Logs Sawed to Order or 
Sold from Stock 
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Office ov Frout street and Second avenue 


Gold Dust 
Bought 
for Cash 


ALBERT HANSEN, Jeweler 
706 First Ave., Seattle, Wn 


Seattle-Yukon —x—— 


sed Pansportation Conny 


(Four Leaf Clover Route) 


W oD Wood President, AL. Hawiey, Vice 
President’ Charles H Norris, Trafic Manager 
go + 92 Columbia st, Seattle 

Gealtle No 4 atid barges will leave Dawsan 
for St Machaet and duwa-niver ports on or about 
Aug 23th, and make connection with our AL 
S$ Alfiance for Seattle 


Pacific Alaska Express Co. 


Operates over our line and haudies 
cxpress matees for all pots 

Orders for freight commg im will be handted 
promptly Goods vrsured and stored at Dawson 
and down rivet pots go days free of charge 
Thrs enables miners tu prospect with a hight 
outht and cail tor their goods when pennanent 
camp ts located We are the only established 
company carrying Treight tor shippers to the 
various pout, on the Yukon or tates aud 
other information, call on 
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Library Building Dawson 
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Sueh prices are to-day : 
‘apes or cirenlars are still marketable for three hundred 


[French Royal Restaurant 


Renovated aod New 


Go there for @ equare meal Nothing but the 
very best served aud cooked by a culmery chef 


P.E. De Ville. (French Pete) Prop. 
ARCTIG MEAT CO, 


G. G. BERG, Mer. 


Fresh and Salt Meats 
All the [tarket Affords 


Wholesale and Retail 


Front strect Davson 


HART & CATES 


Furniture and Upholstering 


All Kinds of Bedding Mattresses, te 


Second avenue, Oppustte Hank of British No a. 


The Pioneer 
Blacksmith Shop 


GEO, McCURD, Prop 


General Blacksmithing and Mache Wark 
Jobs performed to meet General and Mining teed 


Steel Drills and Picks 


Made Especially for 
Frozen Ground 


#e Four Vears of Alaska Experience ‘a5 


Secoud avemne, Bet Second and Third strecis 


HART & CATES 
Undertakers ané Embalmers 


Special attention given to shipping 
remains to their furmer homes 


Second avenue, Opposixe Bank of British N, AL 


a al a 
Louis Seckels 
ASSAYER. General Assay- 
SEPTEMBER 3, 188. 


thing away in the 


dollars and upward. 

Toward a dnore litimate aequaintanee with the methods and lines 
of business now followed Dawson we subjoin a faesimile of por- 
tions of the advertising page of the Yukon Miduight Sun, bearing 


date of Septeniber iat el ae 
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THE NEGRO QUESTION. 


By J. L. M. CURRY, LL. D., 
GENERAL AGENT OF THE PEABODY EDUCATION FUND AND OF THE JOHN F. SLATER EDUCATION 


FUND, LATE MINISTER TO SPAIN. 
FLEE negro question is not of recent origin. The Iliad of our 
woes began in 1620, when negroes were first brought to the 
colony of Virginia and sold as slaves. Slavery antedates history. 
The traffic of Europeans in negroes existed a half century before the 
discovery of America. The very year in which Charles V sailed 
with a powerful expedition against Tunis to check the piracies of the 
Darbary states, and to emancipate enslaved Christians in Africa, he 
gave an open legal sanction to the African slave trade. When inde- 
pendence was declared in 1776 all the colonies held slaves. Slavery, 
said the late Senator Ingalls, disappeared from the Northern States 
“ by the operation of social, eeonomie, and natural laws,” and “ the 
North did not finally determine to destroy this system until convineed 
that its continuance threatened not only their industrial independ- 
ence but their political importance.” In course of years “ the 
peculiar institution ” assumed a sectional eharacter. The war be- 
tween the States precipitated a erisis. President Lineoln began then 
the work of emancipation. “ As ecommander-in-ehief of the army 
and navy in time of war, I suppose I have the right to take any 
measure which may best Aiiiite the enemy. . . . I view the measure 
[the Proclamation] as a practical war measure according to the ad- 
vantages or disadvantages it will offer to the suppression of the 
rebellion.” Senator Ingalls’s testimony is as follows: “It may be 
admitted that the emancipation of the slaves was not contemplated 
by any considerable portion of the American people when the war 
for the Union began, and it was not bronght to pass until the fortunes 
of war beeame desperate, and was then Wicuied and defended upon 
the plea of military necessity.” The Southern States ratified the 
amendments to the Constitution under penalty of otherwise re- 
mainmg out of the Union and in political and military vassalage. 
The abohtion of slavery has the assent of all sane men. Apart from 
ethieal considerations, the subjection of the will, thought, or labor 
of a mature human being to the whim, caprice, or legal right of 
another is a gross political and economical blunder, unwise and in- 
defensible. After emancipation came eitizenship and enfranchise- 
ment of the freedmen, and the punitive measures of reconstruction, 
which were the outeome of hatred, revenge, desire for party aseend- 
eney, and which no good man ean now approve. No conquering 
nation ever inflicted on a conquered people more cruel injustice than 
the disfranchisement of the most eapable eitizens and the enfranclhise- 
VOL, Ly. —14 
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ment of liberated slaves. Certain great civil rights are the necessary 
and proper consequences of freedom. Suffrage is not a natural right, 
nor a legal, political, or general result of freedom or citizenship. The 
large majority of citizens do not and can not vote. 

The liberation of millions of slaves was the most gigantic and, 
in itself, one of the most beneficent acts of this century. Nothing 
is comparable to it as a triumph of the inalienable rights of man. 
Humanity and justice demanded emancipation. Re-enslavement no 
one proposes or desires. All would rejoice in the prosperity and 
progress of the Afro-American, but with freedom eame eitizenship 
and suffrage, and these revolutionized our Government. Elements 
undreamed of were introdueed as constituents. When the Consti- 
tution and the resulting Union were formed, such a citizenship with 
franchise was not proposed, and if proposed would not have been 
listened to for a moment. The most infatuated negrophilist would 
not stultify himself by asserting that the Union of States would or 
could have been consummated with the present incongruous, hetero- 
geneous citizenship. 

From these and other facts has been evolved what has been called 
the negro problem. In the discussion, it is best to eliminate all 
extraneous considerations, all issues which, as the lawyers say, are 
“dehors the record.” Government is a very practical business. 
The end is the securing and preserving the peace, safety, and well- 
being of the State. Civil government has no mission of general 
philanthropy. This preblem, while of terrific importanee in the 
South, where the black population is persistently congestive, is not, 
in its ramifications or direet effects, loeal or sectional. It affeets 
every conimunity and every section. It is of paramount national 
importance, complex, and involving social, moral, and politieal eon- 
siderations. Its gravity can not be exaggerated. It compels the 
attention and demands all the resources of patriots, philanthropists, 
statesmen. It thrusts itself, wninvited and unwelcomed, into re- 
ligious and social assemblies and legislative councils. It is pervasive, 
continuing, vital. It is better to look it full in the faee and give it 
dispassionate thought. 

Tt need seareely be said that in this discussion no hostile refer- 
enee is made to individuals. Some negroes are men of intelligence, 
integrity, patriotism, and stand on a plane with our best eitizens in 
virtues and mental qualifications.* The gist of this contention is 
not based on special exceptions, but on the raee in the aggregate. 

We find in the South the presence of two distinet peoples, with 
irreconcilable racial characteristies and diverse historical antecedents. 


* Such an extraordinary man as Booker T. Washington is an honor to any country and 
worthy of unlimited confidence and regard. 
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The Caucasian and the negro are not simply unlike, but they are 
contrasted, and are as far apart as any other two races of human 
beings. They are unassimilable and immiscible without rapid de- 
generacy. Ethnologically they are nearly polar opposites. With 
the Caueasian progress has been upward. Whatever is great in art, 
invention, literature, science, civilization, religion, has characterized 
him. In his native land the negro has made little or no advanee- 
nent for nearly four thousand years. Surrounded by and in contact 
with a higher eivilization, he has not invented a machine, nor painted 
a picture, nor written a book, nor organized a stable government, 
nor constructed a code of laws. He has not suppressed the slave 
trade, which, according to recent testimony, was never more flourish- 
ing. He has no monuments nor recorded history. For thousands 
of years there lies behind the race one dreary, wnrelieved, monotonous 
chapter of ignorance, nakedness, superstition, savagery. All efforts 
to reelain, civilize, Christianize, have been disastrous failures, except 
What has been accomplished in this direction in the United States. 

It need not be disguised, for it is the ever-present, indisputable 
fact, that while there are alleviations of the unpleasantness, the rela- 
tions between the negroes and their eo-citizens of the Caucasian race 
are strained and unsatisfactory. The friction, the prejudice, the 
cleavage, is not between Teutonic and Latin on the one side and 
Semitie on the other, nor between Saxon and Celt; it lies deeper, 
vields less readily to palliatives and remedies, and seems a inatter of 
adjustment for the remotest future. It may help to understand the 
situation if we analyze its eauses. 

The great revolution suddenly transformed the enstoms, tradi- 
tions, and conditions of the two races. Ownership gave way to free- 
dom; compulsory and wage-unrewarded labor to absolute control of 
person; inequality, inferiority, subjection, to equality in the eve of 
the law; restrained locomotion to license of movement; kindness, 
interest in life, wealth, and physical welfare, to suspicion, distress, 
alienation. With property in man, regulated and enforced by laws 
in the interest of the master, labor was organized, directed by intel- 
ligent control to the development of agricultural resources and to 
the building up of a soeiety which for refinement of manners, hos- 
pitality, and administrative eapacity, has elicited praise from dis- 
interested travelers and investigators. The negro, whatever he may 
have attained from the discipline of slavery, was not cultivated in 
intelligence, in manual skill, in forethought, power of initiative, in 
thrift, and the comforts and graces of home life. When freed, 
many were deluded by deceptive promises. They construed free- 
dom to mean a division of property. Release from bondage led 
to intemperance and extravagance. Accustomed to control, mnac- 
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customed to self-reliance, having others to think, plan, buy, and sell 
for them, to supply wants, to watch over them from the cradle to the 
coffin, many, when left to themselves, reverted to primitive habits, 
and became idle and worthless. Slavery had eursed the South with 
ignorant, unskilled, uninventive labor. I recdom did not change its 
character. The war, liberation of slaves, the sudden extinguish- 
ment of millions of property, bankrupted the Soutl. Subsistence, 
recovery of means of living, rehabilitation, reorganization of those 
agencies, which are, with intelligent work, the chief means of the 
wealth of civilized peoples, became the first duty after hostilities 
ceased. This demanded steady, persistent industry, the change of 
former methods of agriculture, subdivision of farms, diversification 
of pursuits, opening of academies and colleges, and establishment of 
publie sehools for free and universal education. The contrast be- 
tween the wealth and prosperity of the North and South presents an 
appalling picture. Naturally, the Southern people were in despair, 
and too often they vented their dissatisfaction, their rage, upon the 
irresponsible and unoffending negro. 

Slavery per se is not conducive to self-restraint of the enslaved, to 
high ethical standards, and the best types of human life. When the 
interest and authority of owners were removed and former religious 
instruction was crippled or withdrawn, the negroes fell rapidly from 
what had been attained in slavery to a state of immorality, and, in 
some cases, to original fetichism. Some remained immovable in 
their former faith, but many, especially of the younger generation, of 
both sexes, gave proof of what degeneracy can accomplish in a quar- 
ter of acentury. It is very common for them to divorce religion and 
piety. Artificial excitement, passiouate emotion, was substituted for 
a faith which should be the product of a knowledge of and deep rever- 
ence for the Word of God. The danger of doing harm, or injustice, 
restrains my pen from diselosing a mass of disgusting material whieh 
could only shock sensibilities and stagger credulity. It is, besides, 
very casy to magnify our own virtues and others’ vices. It is a preva- 
lent mode of religiousness to repent of other people’s sins, and to get 
superfluous merit by showing how others fall short of our attain- 
ments. Lowell said, “ Everybody has a mission (with a capital M) to 
attend to everybody else’s business,” and “to make his own whim the 
law, and his own range the horizon of the universe.” We have all 
read of the philanthropie Mrs. Jellaby neglecting home and children 
to sweeten the Jot of the unregenerate natives of Borrioboola Gha. 
Still, testimony, to satisfy the most skeptical, could be adduced ad 
nauseam, from men and women doing edneational and missionary 
work among the colored people, to show the deplorable depths into 
which multitudes have sunk, 
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Under the Reconstruction Acts there was a deliberate, prede- 
termined attempt and purpose to put the freedmen in control of the 
Southern States. The late slaves were enfranchised; the best class 
of white men were disfranchised. The law presumes that a man or 
a State intends the logical consequence of acts done. In South Caro- 
lina, Mississippi, and Louisiana a majority of the voters, under the 
coerced policy, were negroes. In other States they were so numerous 
that a combination with a small fraction of white voters would give 
the ascendency. In Virginia, a coalition between non-taxpaying 
white people and negroes, under skilled and bold leadership, accom- 
plished partial repudiation of the State debt. Superadd to this un- 
disguised Federal intent the hungry adventurers who, as governors, 
judges, marshals, district attorneys, etc., flocked like vultures around 
the carcass, the horde of persons whose object was to pilfer and plun- 
der, who played upon the ignorance, the superstitions, and gratitude 
of the negro and made the credulous victims believe that their former 
masters were not to be trusted in elections, and you have a picture 
which imagination fails to realize. The negroes, neither by appren- 
ticeship, nor political education, not intellectual culture, were pre- 
pared for the boon, and their unscrupulous friends organized them 
into secret societies and inflamed hopes and expectations of wealth 
and dominancy. Casper Hauser transferred from a dungeon to a 
throne would be a fit illustration of this defiance of all the teachings 
of the past. Suffrage was a wrong to the nation, to the States, to 
the white and black races, and especially to the negro. Negro sut- 
frage is a farce, a burlesque on elections, and only evil. The negroes 
generally vote as puppets, as machines, and have not the remotest 
conception of the character or effect of the act they are ignorantly 
performing, or of the issues involved in the contest, or of the func- 
tions or duties of the ofticers voted for. Huxley says, “ Voting power 
as a means of giving effect to opinion is more likely to prove a curse 
than a blessing to the voter, unless that opinion is the result of a 
sound judgment operating upon sound knowledge.” This premature 
investiture of the negro with suffrage reciprocally provoked alena- 
tion, bitterness, strife, and a resolute purpose on the part of the 
white people not to snbmit to the misrule and tyranny of ignorance 
and panperism, but to resort to all necessary methods to defeat such 
a result. 

Tt is needless to recapitulate the facts of many thousand years 
in order to raise the inference of racial difference between the Can- 
easian and the negro. The immigration to our country is the proof 
of antagonism of races. The foreigner stays away from the South; 
so in a large degree does the Northern man. Notwithstanding the 
unsurpassed climate, the rivers and gulf and mountains, the fertile 
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soil, the varied products, the hospitable weleome, the territory occu- 
pied by the negro is persistently avoided. By the census of 1880 the 
proportion of foreign-born in all the former slave States was 3.5 per 
cent; in the Northern States about twenty per cent; in eight South- 
ern States, where the negroes abound, there was im 1880 only one 
and a third per cent who were of foreign birth. Afr. Lincoln, in 
1858, in accounting for the repulsion, said: “There is a physical 
difference between the two races which will probably forbid their 
living together upon the footing of perfect equality. . . . [am not, 
or ever have been, in favor of making voters or jurors of negroes, nor 
of qualifying them to hold office, nor of intermarrying with white 
people.” Absorption, assimilation, is not to be dreamed of. The 
negro is no nearer common fellowship, equality of association, than 
he was in 1865. Reconstruction measures, constitutional amend- 
ments, sword and bayonet, ececlesiastical anathemas, fulminations of 
press and pulpit, all power of church and state and public opinion, 
have not altered, can not alter, what seems ineradicable. Race an- 
tagonism reaches deeper than political affihation. If every negro 
at the South were to vote the Democratic ticket im every subsequent 
election, the race division would remain the same. 

Can these differences be effaced, alienations be healed, and over- 
shadowing perils be averted? What eoncerns the patriot is to find 
a solution for this gigantie and appalling problem. The statesman 
has not vet arisen, disposed to grapple with the problem, or capable 
of suggesting a feasible and efficacious remedy. With the least hard- 
ship to the negro, proper recognition of his rights as a man, due 
regard to the just ends of our Government, and the purposes of its 
founders, some scheme, if possible, wise, adequate, and comprehen- 
sive, should be devised. Whatever hitherto has been suggested has 
been met with opposition and is justly Hable to criticism. The most 
obvious remedy, and which has been tried with some suecess, 1s to 
uplift the race by means of publie schools and proper religious in- 
struction. Al] honor to the schools that train the youth into self- 
respecting manhood and womanhood! All honor for the efforts that 
are making to correct the debasement of slavery, to unite faith and 
practice, to Infuse religious life with an ethical Christianity, and 
to form a moral basis for hfe and character! The crimes of both 
races in the South, pushed within the last few vears to most brutal 
atrocities, show that there ean be no safety for free institutions, no 
guarding against savage degradation, if either race be kept in erass 
ignorance. Both must suffer. Tt wonld be some relief from ballot- 
box evils and perils if the examples of New England and of Lonisiana, 
Mississippi, and South Carolina were followed by all the States. As 
“universal suffrage has no anchorage except m the people’s intelli- 
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gence,” Massachusetts requires of voters a prepayment of taxes, and 
voting and office-holding are limited to those who ean read the Con- 
stitution in the English language and write their names. What has 
been done by States, denominations, and individuals through schools 
is not discouraging to larger and better efforts, but is a stimulns to 
aud an assurance of excellent results. The plantation system of the 
South, when land was in the hands of a few territorial magnates, was 
of very doubtful utility. A bold peasantry is a country’s pride, and 
a small farmer should take the place of the large landed proprietor. 
If the negroes should acquire and hold more real estate, they would 
be of more value as citizens, and would have inereased interest in the 
stability of laws, enforcing of contracts, and the preservation of 
State honor. An enlargement of the number of those who have a 
solid stake in the well-being of the country would be adding to the 
ranks of natural supporters of law and honor, and strengthening the 
true foundations on which the stability of a republican government 
must rest. 

The congestion of the negroes aggravates the diffieulties and dan- 
gers of the problem. The area of the States holding slaves in 1860 
was 901,740 square imiles, and of the Northern States, excluding 
Alaska, 2,123,860 square miles. By the eensus of 1890, the total 
population of Alabama, Arkansas, Florida, Georgia, Louisiana, Mis- 
sissippl, North Carolina, South Carolina, Tennessee, Texas, Virginia, 
and West Virginia, was 37.3 per cent of negroes and 62.7 per cent 
of whites; or, including Delaware, Maryland, Kentucky, and Mis- 
souri, 30.7 per cent of negroes and 69.3 per cent of whites The 
African citizens are localized within a narrow area. A Freneh 
statesman said, “Cross the Pyrenees and Afriea begins.” Cross 
Mason and Dixon’s line, or the Ohio and Potomae Rivers, and in a 
truer sense Africa begins, for south of that line the negroes are 
massed. It has been nearly forty years since slavery existed, for 
no one born since 1860 was ever praetically a slave, and yet freedom 
has not diffused the seven million and a half of Africans. Despite 
all the traditions of bondage, all the misrepresentations of modern 
literature, all the exaggerated accounts of intimidation and cruelty, 
the South remains the home of the negro. When he is told that 
equality, friendship, political sympathy, and good wages may be se- 
cured by passing an invisible geographical line, he persistently refuses 
to be seduced across. Senator Windom, of Minnesota, advocated a 
plan for distributing by assisted emigration, but nothing came of 
it. Senator Edmunds, in discussing the Chinese question, said: 
“The people of Massaehusetts would not be hungry for an eruption 
of a million of the inhabitants of Africa, . . . beeause they believe, 
either by instinct or edueation, that it is not good for the two races 
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to be brought into that kind of contact in that place. . . . The fun- 
damental idea of a prosperous republic must be a homogeneity of its 
people.” 

Colonization as a remedy has had many strong advocates. As 
early as 1800 the Assembly of Virginia, in sceret session, instructed 
the Governor to correspond with the President with the object of pro- 
curing a colony to which the negroes could be sent. Jefferson be- 
gan the correspondence. The Legislature resumed the.question, and 
expressed its preference for “ Africa or any of the Spanish or 
Portuguese settlements in South America” as the place “to which 
free negroes or mulattoes, and such negroes or mulattoes as may be 
emancipated,” might be sent or choose to remove. In 1805 the 
members of Congress were instructed to endeavor to procure suitable 
territory in Lousiana. In 1811, being asked his opinion as to a 
settlement on the coast of Africa, Jefferson replied that “ nothing 
is more to be wished than that the United States would themselves 
undertake to make sueh an establishment on the coast of Africa.” 
In 18138 the Legislature openly and almost unanimously adopted, for 
the third time, resolutions similar to those of 1800. The same year 
the Colonization Society was formed, out of which grew the Republic 
of Liberia. President Lincoln, in his first annual message, Decem- 
ber, 1861, referring to the two classes of liberated persons that might 
be thrown upon Congress for their disposal, recommended “ that in 
any event steps be taken for colonizing both classes at some place or 
places in a climate congenial to them. It might be well to consider, 
too, whether the free colored people already in the United States could 
not be inelnded in sueh colonization.” Congress responded by vot- 
ing one hundred thousand dollars for the voluntary emigration of 
frecdien from the District of Columbia to Haiti or Liberia, and 
later, in July, 1862, gave five hundred thousand dollars for the 
colonization of negroes in some tropical country beyond the hmits 
of the United States. Mr. Lincoln continued to favor the poliey of 
removal to another country, and five days after signing the above act 
he read to his Cabinet a proposed order for “ the colonization of 
negroes in some tropical country.” Burdened with this great ques- 
tion, amid the exigencies of the mighty war, he continued to push 
the amatter, and had Seeretary Seward send a circular letter to 

‘neland, France, the Netherlands, and Denmark, with regard to 
colonizing the negroes in some of their tropical possessions. Offers 
came from the Danish West Indies, Dutch Surinam, British Guiana, 
Jfonduras, Jaiti, New Granada, and Eenador. Mr. Lincoln con- 
sidered the offers from New Granada and an island off Taiti, and 
even sent a colony to the latter. Again, in his annual message in 
1562, he argued for colonization, and asked for an appropriation, but, 
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under the passions of the terrible conflict then raging, the Congress, 
instead of heeding the request, repealed the former act appropriating 
five hundred thousand dollars. 

The Indians, against their will, were transported, by coercive meas- 
ures, to allotted lands beyond the Mississippi, but that was before 
the modern discovery that the United States should grant “ frater- 
nity and assistance to all people ” under other than republican gov- 
ernments, and that universal suffrage was the infallible expedient 
for eivilizing semibarbarous peoples. President Harrison, in his 
letter of acceptance, writing on another subject, says, “ We are 
already under a duty to defend our civilization by excluding alien 
races whose ultimate assimilation with our people is neither possible 
nor desirable.” 

Remedies, strong and adequate and feasible, may not be found 
readily, but there are gentler and quieter agencies which may be 
used by both races to mutual advantage. The white people, in accept- 
ing the legitimate consequences of defeat, in vigorous efforts to re- 
store antebellum prosperity, in establishing schools, in reconstruct- 
ing shattered society, have done nobly, but they are not without sin. 
Laws, genera] and wise and impartial, on the statute-book need for 
their enforcement a sustaining pubhe opinion, but this has not always 
been forthcoming. Lawless and violent proceedings, always un- 
necessary and demoralizing, sometimes as brutal as the crimes which 
excited horror; harsh and unjust contracts; imterferences in elec- 
tions; false registration and counting of votes, and other acts which 
the plea of self-preservation did not justify, have evinced the harsh- 
ness and injustice of dominant power, and have not tended to soften 
prejudices or make the situation more tolerable. Each race is for- 
tunately improving in intercourse and in dealings with the other, 
and time and sober judgment are, in a sensible degree, removing 
causes of alienation which are not inherent and incurable. 


“Wuat a blessing,” said President Sir John Lubbock, at the late meet- 
ing of the International Congress of Zodlogists, “it would be for mankind 
if we could stop the enormous expenditure on engines for the destruction 
of life and property, and spend the tenth, the hundredth, even the thou- 
sandth part on scientific progress! Few people seem to realize how much 
science has done for man, and still fewer how much more it would still 
do if permitted. More students would doubtless have devoted themselves 
to science if it were not so systematieally neglected in our schools; if men 
and boys were not given the impression that the field of discovery is well- 
nigh exhausted. We, gentlemen, know how far that is from being the 
ease. Much of the land surface of the globe is still unexplored; the ocean 
is almost unknown; our collections contain thousands of species waiting to 
be described; the life-histories of many of our commonest species remain 
to be investigated, or have only recently been discovered.” 
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THE PHILIPPINE ISLANDS AND AMERICAN CAPITAL. 
By J. RUSSELL SMITH. 


d Roses the Philippine Islands are of value as a place for in- 
vestment is an unexplained generalization that is now being 
used to tempt business men. The object of this artiele is to discuss 
this generalization. The idea that the Philippine Islands are of im- 
portance to us, as a new field for our industrial developments, depends 
upon two assumptions: First, that we need to go beyond the bounds 
of the United States; second, that the Philippines offer the best 
available field for the satisfaction of that need. 

As to the first assumption, the occasion and origin of the demand 
for the retention of the Philippmes furnish presumptive evidence 
that it represents no real eeonomie want of the American people. 
No one ever thought of it until we heard the boom of Dewey’s 
euns at Manila. The demands that then arose for Eastern terri- 
tory were the natural result of a just pride in the amazing triumph 
of our navy. Before the battle of Mamila a suggestion that we 
should take the Philippines and rEcK1vE $20,000,000 as a bonus we 
would have deemed preposterous. Before that lattle, one idea was 
uppermost in the minds of the American people—namely, the de- 
velopment of the American continent. And yet, along with the en- 
thusiasm over the accomplishments of our army and navy, the idea 
has crept into some minds that we are in need of more land to de- 
velop, and that we must find it in the Eastern Hemisphere. 

Examination of the internal condition of the United States does 
not scem to indicate such need. Our exports are au index to our 
condition. In 1872 we exported merchandise to the value of 
$522,000,000; in 1898 the amount had swelled to $1,280,000,000, 
an increase of two hundred and thirty-five per cent. No European 
nation has shown such progress. Despite their colonial empires, 
their armies and navies, their chartered companies, their spheres of 
influence, and all their claborate paraphernalia, we are competing 
with them in their own markets. We have pursned a policy the op- 
posite of theirs and are outstripping them in the race for a share of 
the world’s trade. Tt is not compatible with industrial wisdom to 
change and adopt the policy of our less successful rivals just as the 
suceess of onr own policy is being fully demonstrated. 

A nation’s commercial supremacy rests upon the same principles 
as a business man’s leadership in his trade—nanely, superiority of 
production. Tt does not reqnire a citation of evidence to say that the 
producers of Enrope are staggering under the burden of their armies 
and navies. While they are thus handicapped, we have nothing to 
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fear unless we inflict upon ourselves a similar burden. We have 
succeeded by attending to our own industries, hy developing our 
natural resources, by producing things that the people of other na- 
tions must have. That development is but begun. Even England, 
the ruler of the greatest colonial empire the world has ever known, 
the greatest manufacturing nation, the mistress of the seas, stands 
with almost stationary exports. The United States, the nation with 
a small navy, the nation that never really had a colony, the so-called 
isolated natiou, has come by rapid strides to the point where she is the 
leading exporter of the world. 

There is no reason why the progress of the United States should 
he checked. England has demonstrated the fact that the nation that 
has the iron and coal is the commercial mistress of the world. The 
United States is continuing, and will continue the demonstration. 
England has but 900 square miles of much-used coal lands, and 
she gets her iron ore from Spain. We have over 200,000 square 
miles * of untouched coal lands; au almost continuous bed of iron 
ore, reaching from Lake Ontario to Alabama.t eside this great 
ore bed is the Appalachian coal field, with coal mines in every State 
between New York and Alabama. There are mountains of iron ore 
in Missouri and Michigan. By the special lines of lake steamers the 
iron ore of Lake Superior is taken to Chicago and Cleveland, and 
thence carried by rail to Pittsburg. There the eastern coal com- 
pletes the conditions for the most economical production of iron and 
steel. That gives the United States the basis for our export trade 
in iron, stecl, and machinery. We are capturing the iron markets 
of the world, and, judging by our supplies, can hold them for ages. 
As our iron and coal are the basis of all manufacturing industry, 
continued attention to them will give us the control of the world’s 
trade. 

There are many other lines of our internal development that 
are vet barely begun. Irrigation is an example of this. The report 
of John W. Noble, Secretary of the Interior for 1891, said, “ One hun- 
dred and twenty million acres that are now desert may be redeemed 
by irrigation so as to produce the cereals, fruits, and garden products 
possible in the climate where the lands are located.” That is an 
area nearly twice as large as the Philippine Islands, and it is open 
to the American settler, while there is an indication that the Philip- 
pines may be inaccessible on account of their climate. Moreover, 


* The last United States census puts our coal lands at something more than 225,000 
square miles. 

+ “This deposit occurs as far north as the southern shores of Lake Ontario, and thence 
extends in an almost continuous manner through Pennsylvania, Virginia, Kentucky, and 
Tennessee to central Alabama.”—.V, S. Shaler’s The United States of America, vol. i, p. 432. 
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they are four times as densely populated as ts the United States; and 
while we deem the Chinee so undesirable that we exclude him from 
our shores, all authorities agree that his race is superior to that of 
the Malays, Tagals, and Negritos who inhabit the Philippines. 

The irrigable area is much larger than the States of New York, 
Pennsylvania, Hlinois, and Massachusetts combined. Those States 
at the present time are supporting a population of over seventeen 
nillions, and many anthorities claim that they will in the future 
support at least fifty nullions. The regions of scanty rainfall that 
‘an be irrigated are fairly crusted with potash and other soluble 
mineral ingredients that nourish plant life, and give to the valleys 
already irrigated their astonishing fertility. This enables the 
farmers to support themselves on such small areas that the hfe is 
almost a communal one. The irrigated West can sustain a popula- 
tion as great as that sustained on an equal area in the Kast, or even 
ereater.* For years that dry climate has been a liealth restorer to 
the sojourner there. This is not claimed for the Philippine Islands. 
The building up of this Western empire with its canals and irrigating 
ditches, its railroads and cities, will absorb a vast amount of capital, 
and it is a natural and easy line of development for us. Mr. Irwin 
has said, “To capital secking investment in a large way, irrigation 
enterprises in the West offer a most solid, lucrative, and tempting 
field.” + Secretary Noble has said, “ No one can now compute the 
money value that will concentrate in these reservoirs and canals and 
ditches, earrying water to the fields of the husbandman, and upon 
which the people must depend for their prosperity.” 

Five eenturics ago large parts of eastern and western England 
were impenctrable morasses. ‘These have entirely disappeared be- 
fore the skill of the engineer. 

N. S. Shaler says, “The total area of the inundated lands of 
the United States probably exceeds 115,000 square miles, counting 
only those flooded areas which are at present unsuited by their ex- 
cessive humidity for agricultural use, but which may be won to 
the service by enginecring devices such as have been apphed in the 
regions occupied by older civilizations.” * This is more than 73,- 
000,000 acres of drainable swamps and marshes. Lands more easy 
of access have, in the past, so oecupied our attention that these low- 
lands have thus far been almost entirely neglected. They are located 


* If we accept the reclaimable area given above as approximately correct, and apply a 
svstem of irrigalion, it can be cultivated, “and made the happy home of an industrious 
people iore than equaling in mamber the inhabitants of the United Kingdom of Great 
Britain and Ireland.”— J, Mi Irwin, in Fortin, vol. i, p. 742. 

t Forum, vol. xii, p. 750, 

+ Report of the Secretary of the Interior, 1891, 

* The United States of America, vol. i, p. 352. 
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along our northern, eastern, and southern borders in close proximity 
to water transportation and to the large cities of the seaboard. They 
ean be drained, as were the swamps of England. ‘Their fertility will 
make this profitable, and they will support a large population. 

The publie highways of the United States are, on the whole, in 
anything but a desirable condition, and their improvement is a good 
investment for the commonwealth. We have railroads to build, 
harbors to deepen, and canals to dig. ‘The United States is young 
yet, and tremendous tasks await her labor and capital. 

In this country, so full of promise for the future, we are still 
using borrowed foreign eapital. In The Forum for February, 1895, 
Mr. Alfred S. Lauterbach said, “That the people of the United 
States require European capital for the full development of the great 
resources of our country there ean be no doubt.” The same author 
made a “very conservative estimate,” and said that we owed to 
Europe annually: 


“For dividends and interest upon American seeurities still held abroad, 

HII UIN = Sg aaah cet eee eae doo acts, ee ter beletnes aint MERGa Gi Sues Boog aie $75,000,000 
“ For profits of foreign corporations doing business here, and of non- 

residents, derived from real estate, investments, partnership profits, 

CLC, ADOWL ss verte ed oy wsetavauany Gade soe Ghee es gS ouans bce Sas, eters Sid's OBES 75,000,000 


$150,000,000 ” 


That is to say, we were paying a five-per-cent interest on $3,000,- 
090,000 of foreign money. 

As to the second assumption: It is claimed by some that we 
should have the Philippines beeause they will furnish us the tropical 
products that we are using in ever-increasing quantitics. ‘Two things 
are revealed in the examination of our needs of tropic produets 
and a comparison of the Philippines with the American tropics: 
1. That the Philippines are at a great disadvantage in location. 
2. That Ameriea is of sufficient area and natural wealth to meet 
all our needs, and more. 

As to location: It is a first principle of ecommerce to get supplics 
where they are most accessible. It is about ten thousand miles 
from New York to Manila, twelve hundred to Havana, and eighteen 
hundred to the continent of South Ameriea. Under these conditions 
the freight rates must always discriminate in favor of tropie America. 
The disadvantage of the Philippines is increased by the fact that the 
ships going from San Franciseo or Panama to Manila are compelled 
to carry their coal three thousand four hundred miles at one stretch— 
from Honolulu to Yokohama, the most available route. Then, 
again, a large part of our tropie trade, and one that shows promise 
of the most growth, is in the green fruits, such as ecoeoanuts, pine- 
apples, lemons, oranges, and bananas. Of the last article our im- 
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ports have doubled every five years since 1865. On account of dis- 
tance it is not practicable to bring any of these fruits from the 
Philippines, but there is no lunit to the amount of trade that can grow 
up on the lines that are now beginning to form between us and our 
southern neighbors. 

As to the fituess of tropic America to supply our needs: There 
are Central America, South America, and the West Indies. An 
examination of their area and productiveness shows that there is 
little to mduee American industry to control any part of the East- 
ern Hemisphere. Of the 17,000,000 square miles that make up the 
Western Continent, the tropics make up 5,000,000 square miles— 
an area suthcient to make more than one hundred States as large 
as Pennsylvania; an area nearly fifty times as great as the Philip- 
pines. The variety of its productions is scarcely excelled even by 
the Kast Indies. There are only two important tropic products im- 
ported into the United States that are not already largely produced on 
this continent. They are Manila hemp and tea, and it would appear 
that the reason they come from the East is because of present labor 
conditions there. Manila hemp is a sort of half-wild product that 
may yet have an introduction to our rich tropics just as the po- 
tato was introduced into Europe, and many of our crops have been 
introduced from Europe. Even the tea plant thrives in the warm 
regions of America as far north as Tennessee. Small quantities 
of tea are now grown in various parts of America,* but the cheap 
Jabor of the East has made it unprofitable here. We are at the 
present time getting nine tenths of our tea from India, where Anglo- 
Saxon care has developed the industry and is fast driving China out 
of the tea market of the world. 

There is a difference when it comes to the two great tropie staples 
of coffee and sngar. Our imports of these two articles in 1897 were 
valued at $180,000,000, while the imports of tea were less than one 
twelfth as much. At the present time nearly all the coffee used 
in the United States comes from Central and South Ameriea, whence 
also comes the greater part of the world’s supply. The declining 
price of coffee indicates that we shall get it under more favorable 
terns In the future, 

We import about $100,000,000 worth of sugar per annum.t 
Approximately two fifths of it is beet sugar and comes from the con- 
tinent of Enrope, and the rest is cane sugar from scattered sources 
in the tropics. Only one sixth comes from the Eastern Hemisphere. 
We are getting sugar from Europe, not because it is the natural 
development of the industry, but because those countries are will- 
ing to give an export bounty on all that is exported. This makes 


* United States Report on Commerce and Navigation for 1897, ¢ Ibid. 
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exportation possible. Meanwhile the American sugar industry is 
left to unprogressive and slovenly methods, but it needs only a reason- 
able addition of capital and labor to enable it to supply the markets 
of the world. An Englishman of much experienee in the sugar- 
growing colonies of Great Britain says that by the introduction of 
improved methods all the sugar that we use in this country could 
be grown on one halt of the little island of Porto Rico.* This would 
eause heavy complaint from the sugar-cane region of Louisiana, and 
from those sections of our country that are beginning to hope for a 
future in the beet-sugar industry. Certainly Aimecrica can supply 
herself in this particular. 

India rubber is another of our tropie imports that promises to in- 
erease In importance with improvements in our ability to use it. 
Nearly the whole supply comes from the American tropics. There 
it thrives everywhere. We are importing it from almost all of 
our sister repubhes, and although it responds readily to cultivation 
and vields a profitable erop,t the main supply is yet taken from the 
wild trees of the forests. Like the other products it waits for the 
capital which it will well repay. 

By a comparison of the average yields per acre of the leading 
tropic imports with the amounts of those imports, we shall find the 
area of the territories that are in cultivation to meet our present 
needs.{ In 1897 we imported into this country from all sourees the 
erops that would be yielded by 1,400 square miles of coffee, 30 of 
bananas, 40 of cocoa beans, 60 of India rubber, 10 of oranges; a 
total of 1,540 square miles. Add to that the area that will be needed 
for our sugar, and the result does not equal the whole of Porto 
Rico. The area of Porto Rico is less than 4,000 square miles. Mul- 
tiply these crop areas by ten, to make allowance for erop rotation 
and for the time taken for new plantations to eome into bearing. 
The result will be less than 40,000 square miles, a territory not 
half as great as the area of the West India islands. They in 
their turn do not comprise the fiftieth part of the area of tropic 
America. 

When the time comes that American industry needs to develop 
more lands, there thev lie. They are our opportunity. They have 
an almost virgin soil, beeause we have been too busv with our own 
internal development to give them needed attention. They need 


* W. Allyne Ireland, in an address before the University of Pennsylvania. 

¢ See Coffee and India-Rubber Culture in Mexico. By Matias Romero, late Mexican 
minister to the United States. 

¢ The average yields of tropic produce were made out with the assistance of the Cyclo- 
pedia Britannica, Coffee and India-Ruhber Culture in Mexico (Romero), and statistics 
obtained at the Philadelphia Commercial Museums. The amounts of the imports were 
taken from the United States Report on Commerce and Navigation for 1597. 
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capital, and we have been borrowing money abroad to meet our needs 
at home. ‘Their inhabitants are idle for lack of employment; they 
will respond to our capital. The United States is the natural market 
for the West Indes; they lie close to our shores, and when the Niea- 
ragua Canal comes they will be but islands in an American lake— 
parts of the industrial unit of Greater America. ‘They can give us 
the things that are needed to round out our constmption, and we can 
do the same for them. 

It is illogical and unlike Ameriean shrewdness to go seven thon- 
sand miles for tropic lands when an eqnally valuable, a more valu- 
able, area is within seven hundred miles of us. The comparison be- 
comes even more striking when it is remembered that the control of 
the Philippines brings to us a burden of problems from whicli indus- 
trial development in this eountry is free. 

The Government at Washington may spend our milhons and 
establish government in the Philippines, but will American capital 
go there? Wall our citizens invest their money seven thousand miles 
away while tropie Aimerica is so much-nearer, and is, moreover, an 
equally rieh and far more extended field? This does not assume the 
conquest of American regions. It is not necessary to have govern- 
mental control in order to profit by the industries of a country. The 
conditions of modern industry prove this most eonelusively. But for 
this fact the progress of the world would have been much less rapid. 
We have an example of this in American railroads: they have been 
largely built by English eapital; the same is also trne to a greater 
or less degree of many of our other industries. What England has 
done in North Ameriea without governmental control, we ean do in 
Central and South Ameriea when our industrial eondition demands 
new areas to work over. By the modernized Monroe doetrine our 
supremacy in this hemisphere is assured, and we haye the guar- 
antee of a clear field. Our interests are also furthered by our 
friendly relations with the American peoples and by our nearness 
to them. 

The American policy of our forefathers is the one for us, even 
from the industrial point of view. Ameriea is an industrial unit, 
an econonne unit, full of undeveloped possibilities that await the 
hand of American enterprise. Our resources can abundantly pro- 
vide for our material needs. The continent is eontrolled by the 
most ingenious of all the races, and is dominated by the Inghest politi- 
eal ideals known to man. What need have we to reach out across 
seven thousand miles of ocean to take lands populous with millions 
of barbarians? 
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THE. PHYSICAL*GEROGRAPHY. OF THEO WEST dN Diks, 
By F. L. OSWALD. 
HIL—REPTILES AND FISHES. 


ILE present tauna of our planet includes many varieties of mam- 

mals and reptiles, and a tew kinds of birds, that are found only 

on certain islands—a fact which seemed rather to justify the once 

universal belief in the origin of species by separate acts of creation. 

A different theory of explanation has, however, been suggested 

by the discovery of fossil remains, proving the former existence of 

closely allied forins on continents where their battle for existence had 

to be fought against beasts of prey and competitors for a limited food 
supply. 

The supposed products of an island genesis by the fiat of super- 
natural agencies, demanding recognition in mental penance and the 
payment of tithes, may thus be simply aninal Crusoes, favored by 
the positive or negative advantages of their surroundines. 

The dodo, in its struggle for survival, would have had no chance 
against South American tiger-cats. Not one of the twenty-odd 
species ot Madagasear lemurs could have held its own against the com- 
petition of the Afmean daylight monkeys. 

Yet there was a time when night apes and large ground birds seem 
to have had things all therr own way, the world over, and Central 
America may have afforded a chance for existence to several species 
of reptiles which at present are found only on the West Indian 
islands. . 

The Cuban bush tortoise (Hmys nigra) is found only in the 
forests of Santiago and Puerto Principe, and there only on the south 
coasts. It is the most sluggish ereature of its genus, and does not 
seem to have had enterprise enough to crawl around the sand belt of 
Cape Mavst and colonize the jungles of the north side provinces. It 
is as helpless as a hedgehog, minus its bristles. The darkevs of the 
Cuban planters crack its armor with home-made hammers, and the 
tortuga prieta, or prieta, as they call it for short, forms a factor of 
hohday menus as frequently as ’possum pie im southern Georgia. 

Swift-tlowing rivers bear it away as they would a floating log, 
and it is wholly incredible that its ancestors should have crossed the 
Caribbean Sea m quest of a more congenial home; but it is possible 
enough that its eggs may have been ferried across on one of the 
driftwood islands whieh the Sumasinta River often tears from the 
coast swamps of southern Mexico and carries into the current of the 
Gulf Stream. The evolution of the South American giant cats was 
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probably the death warrant of its continental relatives, but in Cuba 
it had no four-footed enemies except the hudia, or jungle rat, that now 
and then destroys its eges. 

An equally favored islander is the gravish-velow rock lizard, 
abonnding im the uplands of Cuba and Tayti. The lzard-killing 
cranes of Ifonduras 
have uot found thew 
way to the Antilles, 
and the lagardilla still 
basks in the sun that 
| once sniled upon the 
4 oe WANES. indolence of the na- 
iy, v : eee ked Lacavans. 

The toco, or Cu- 
ban  hernbill, how- 
ever, devours small 
reptiles of all sorts, 
and the West Indian 
tree lizards have 
become almost as 
nunble as squirrels. 
Vhey dodge belind 
branches and wait to 
ascertain the origi 
of every flitting shad- 


LuCaANna, 


ow, but from muminent danger save themselves by a swift descent, 
followed by a bold leap inte the thickets of the nnderbrush. Their 
courtship is quite as grotesque as that of the strutting bush pheas- 
ants. The males will swing their heads up and down and putt up 
their throat-bags till their skin seems on the point of disruption, 
while the objects of their rivalry sit blinking, reluctant to risk an 
open manifestation of preference, Some gorgeously beantitul va- 
nieties ave found in Jamaica: ereenish-blue, with a metallic luster, 
and rows of bright crimson spots, as if the design of protective 
colors had been patterned after the flower shrabs of the tropies. 
The word ‘guard is of Mexiean origin, and rarely used in the 
Spanish West Tidies, but the animal itself is— for culinary pirposes, 
thoneh the Havtian negroes do not go quite as far as the mongrels of 
Yueatan, where jetana farmers fatten the defenseless reptiles with 
cormmeal, in wickerwork baskets, that are brought to market as a 
New England poultry fancier would fetch in a eratefal of spring 
elickens, But, prejudice aside, there is ne damn in an igtaia 
fricassee: the meat is white and insipid, but takes the flavor of every 
splee, aud ts far iere digestible than sach livperborean delicacies as 
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tried eels and pork fritters. ‘There are two specics—one in eastern 
Cuba, with spines all the way down to its tail-tip, and in Hayti a 
smaller one, with a smoother tail, but with an exageerated throat-bag 
and wattles hke a turkey gobbler. 

Lagartos vastecos, or “ tree alligators,” the Cuban creoles call the 
scampering forest dwellers, that attain a length of four feet, and 
can stampede foreigners by leaping to terra firma with an aplomb 
that scatters the dry leaves in all directions. If chased, they will 
take to water like frogs. They are first-class swimmers, their throat- 
bag serving the purpose of a float, and onee in the ripple of the 
stream are hard to keep in sight, as they have a trick of keeping their 
legs close to the body and navigating by means of their submerged 
tails. Like the rainbow hues of the coryphene (misealled dolphin), 
the bright colors of the iguana soon fade after death, and the shriveled 
greenish-brown specimens of our taxidermists give no idea of the 
appearance of the living animal in the sunlight of its native land. 
The Jyguana tuberculata (eastern Cuba) is velvet-green above, with 
saffron flanks, ringed with blue, black, and brown stripes, and the pet 
specimens, basking on the porch of a coffee planter, can challenge 
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comparison with the paroquets that thitter about the eaves of the 
outbuildings like swifts around a iartin box, 

Cuba has also acclimatized a horned frog, aud one species otf 
those curious half-lizards whose shapes may have suggestcd the 
dragon fables of antiquity. The “ basilisk" (Cyclura carinata) is 
only half a vard long, but ean erect its crest and raise its pronged tail 
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in a manner that will make a dog leap back in affright. It has no 
goiter-bag, but the skin of its throat is elastic, and can be made to 
swell out like that of the East Indian cobra, while its multiplex spines 
vibrate ominously. The little monster is, nevertheless, one of the 
most harmless reptiles of the tropies, and subsists on succulent leaves, 
with oceasional entremels of small grubs and insects. In that case, 
however, Nature has rather overdone its efforts at protective ugli- 
ness, and the creoles kill the poor simulator of terrors as the Mexican 
rustics would a horned toad. 

A plurality of the zodlogical immigrants ot the West Indies seem 
to have come from Mexico, and it is a suggestive fact that the number 
of reptiles steadily decreases from west to east. Cuba, with its west- 
ern headland approaching the east coast of Yueatan, thus came in 
for a lion’s share of lizards, tortoises, and ophidians. 

Havti, though only one fourth smaller, experienced a seventy- 
five-per-cent discount, and al] natives and travelers agree on the 
curiosum that there is not a single species of serpent ou the island 
of Porto Rieo. Trinidad, with an area ot only fifteen hrndred 
square miles, but laved by the giant current of the Ormoco, boasts 
twenty-eight species of land serpents, besides several pythons and 
swamp vipers. The Trinidad museum of venomous ophidiaus does 
not, however, include the dreaded fer-de-lanee, which imfests the 
woods near Samana Bay ou the south coast of San Domingo. The 
Bothrops lanceolatus is larger than a rattlesnake, and its bite, though 
not always fatal, causes fearful inflammation, but its aggressive dis- 
position has been greatly exaggerated. Like imost venomons ser- 
pents, it is a sluggish brute, relying on its ability to erouch motion- 
Jess till its prey comes in range, then get in a snap bite and shrink 
back to wait till the virns begims to take cffect, and the vietim, in 
its fever spasins, betravs its helplessness by those eeeentricities of con- 
duet which are apt to be misinterpreted by the dupes of the “ serpent- 
charm ”" stperstition. 

The fer-de-lance is found also on the islinds of Martinique and 
Santa Lucia, where the natives counteract its virus with a decoetion 
of jungle hemlock, and the basis of its grewsome reputation seems to 
be the facet that it does not warn the mtrnuders of its haunts, after 
the manner of the cobra or the rattlesnake, but flattens its coils and, 
with slightly vibrating tail, awaits events. If the unususpecting 
traveler should show no sign of hostile intent he may be allowed to 
pass tnharined within two vards of the coiled matador, but a closer 
approach is apt to be construed as a challenge, and the eiroron, sud- 
denly rearing its ngly head, may seare the trespasser into some motion 
of self-defense—he may lift lis foot or brandish his stiek in a men- 
acing manner. Tf he does he is Jost. The lower coils will expand, 
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bringing the business end, ueck and all, a few feet nearer; the head 
“points,” like a leveled rifle, then darts forward with electric swift- 
ness, guided by an unerring instinct for the selection of the least- 
protected parts of the body. 

And the vindictive brute is ready to repeat its bite. For a 
moment it rears back, trembling with excitement, and, if felled by 
a blow of its victimn’s stick, will snap away savagely at stumps and 
stones, or even, like a wounded panther, at its own body. 

A very curious adaptation of means to ends in the modification of 
the virus is its swiftly fatal effect on birds. A stricken child, though 
half crazed with fear, may run a distance of three miles before paral- 
ysis begins to impede its motions; a squirrel will cseape to its nest 
in the top of the tree, only to come forth again and topple down 
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in its delirium; but a bird drops as if he had swallowed a dose of 
prussic acid. Serpent virus is specifically a bird poison; in other 
words, it acts instantaneously in cases where a few moments’ delay 
would defeat the purpose of the snap bite. Wounded rodents will 
not run very far and ean be relied upon to come out of their holes: 
but a bitten bird, unless promptly paralyzed, would fly out of sight 
and drop in distant thickets, hevond the ken of its destrover. And of 
all bird-killing reptiles the fer-de-lance is the most destructive. The 
Spaniards have varied its bill of fare by importing the wherewithal 
of an oceasional rabbit stew, but during the preceding ages it had to 
subsist on poultry, like a popular cireuit preacher—the hufia rat 
having developed a talent for avoiding its haunts. 

The alleged horror naturalis of serpents is perhaps not more 
deep-rooted than the aversion to cats; at all events, the West Indians 
have overcome it sufficiently to prefer rat-killing snakes to tabbies. 
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In thousands of rancho cabins a pet serpent of the genus coluber may 
be seen gliding noiselessly along the rafters, or slp through the 
crack of a tloor plank to reach the penetralia of the basement, where 
the death shiek of rodents soon after announces the result of its 
activity. Aristocratic creoles relegate it to their stables, but the 
tenants of nmuerous backwood casuchas furnish it a cotton-stuffed 
bed box, and reward its services with a weekly dish of milk. There 
are several species of large river serpents, and one true boa, the Cuban 
matapollos, or chicken-killer, that attains a length of eighteen feet, 
and has been known fo use its supernumerary coils for the purpose 
of cracking the mbs of a hound flying te the assistance of the barn- 
yard rooster, 

In addition to the above-mentioned jungle tortoise there are 
several land turtles of the genus chlemimys, aud thousands of cheli- 


” 


Fryine Pisin (Aivocetius rolitins)s Frying Gurxaip or Frying Rosin (Cephalacanthus 

colituns), (From Buaskett’s Story of the Fishes.) 
dontais are annually canght on Samana Bay, southern Porto Rico, 
St. Vineent, the Isle of Pines, and the north coast of Matanzas, Cuba. 
Those of Santiago Bay have eradually been exterminated, but a 
large number of West Indian fishing waters are practically imex- 
haustible. A specialist ke Aeassiz might haul noudescripts from 
scores of Tlavtian coast rivers, and the angle tishers of the Cuban 
sierra brooks ean hook an equally interesting reproduction of an 
Appalachian speeics. 

“Some of our companions had to eke outa haul with crawfish,” 
says the traveler Exterman, * but our own string of sundries ineluded 
a puzzle for naturalists. We had caught some twenty brook trout, 
absolutely indistinguishable from the species found in the head waters 
of the Tennessee River. Where did they come from? Tad they 
erossed the Gulf of Mexico ond ascended the rapids of half a hundred 
rivers, or had Nature eopied her own handiwork in suel: details as 
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the small dark dots below each red spot, and the ovcasional breaks in 
the lines of the silver-white keel streaks? ~ 

The perch of the forest rivers include several nest-building vari- 
eties, and the sportsmen of Kingston, Jamaica, often amuse them- 
selves with target practice at a species of rock fish that come elear out 
of the water and bask, ike coots, on the harbor cliffs. 

With every mile farther south the number and variety of the 
finned aborigines become more infinite, and the fishermen of the 
estuary of San Jnan de Porto Rico alone catch pompanos, mnullets, 
cavalli, red snappers, chiquillos (a kind of sardelles), sea bass, dorados, 
skip-jack, angelfish, skate, ray, sheepshead, gartish, torpedo-fish, devil- 
fish or giant ray, cobia, hoetish, croakers, shark, and coryphenes. 

The tiger of the sea, the great white shark, occasionally visits 
the harbor waters of Cuba, and has been known to seize baretooted 
peons, surf-bathing horses in the next neighborhood of Morro Castle, 
and drag them under so suddenly that their companions were unable 
to account for their disappearance till the foam of the breakers be- 
eame flecked with blood. 

That champion of marine man-eaters 1s as smooth as a hypocrite, 
and hides its double row of horrible fangs under a slippery nose, while 
the little buttertly fish tries its best to disguise its helplessness with a 
crest of spiny fins. Its leneth rarely exeeeds four inches, and it can 
be handled with impunity, but its spies are just rigid enough to en- 
tangle it in tufts of eulf weed, and in company of equally tiny sea 
horses and goldfish, it can often be seen in the aquariums of the 
Jamaica seaport towns. 


[Zo be continued.) 
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A STUDY OF LUIGI LUCCHENT (ASSASSIN OF THE 
EMPRESS OF AUSTRIA). 


By CESARE LOMBROSO. 


es is not an enlightened person in the world who does not 
deplore the anarchist crime committed last summer by Lue- 
cheni in Geneva upon the unfortunate Empress of Austria. With 
evief is associated the duty of inquiring what could have been the ori- 
ein of a misdeed which besides being eruel had the vice of being ab- 
surd, falling as it did upon a poor woman near the tomb, who was 
ready to welemme death, and who had no political influence, by an 
assassin who had not suffered any offense from her or from her gov- 
ernment, and who further had the impudence to boast of his crime 
as if it had been a heroic act. 
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We begin our inquiry by seeking for an explanation of the act 
by means of a study of the person of the murderer in conformity 
with the rules of the anthropological school. 

Luigi Luecheni is the illegitimate son of a Parmesan servant now 
living in Ameriea, and her master, who lived in the Parmesan ter- 
ritory, a priest, unbalanced and intemperate, who sent her when she 
was pregnant to Paris to be confined. There she abandoned her 
newborn babe to a foundling asvlum. The child was sent thence 
to his native country and 
placed, till he was nine 
vears old, with a Parmesan 
family named Moniei, of 
whom the father was a 
shoemaker, very poor and 
intemperate, and the moth- 
er inmoral, 

After he was nine years 
old he was put with a fam- 
ily named Nicasi, good peo- 
ple, but very poor—peas- 
ants, or rather mendiecants, 
so that he too became a 
mendicant, wandering with 
his comrades through the 
streets and pilfering till he 
was thirteen years old. It 
appears from what Dr. 
Guerini, of Parma, writes 
me that during this time 
he had epileptic tits. When twelve years old he went to sehool, 
where he appeared bright but impulsive, and ov one occasion in his 
anger destroved the portrait of the king. 

From the age of fourteen to that of nineteen he was a servant, 
and had two masters, and wandered in Liguria, Switzerland, and 
Austria, where he was arrested, sent back to his country, and pro- 
hibited from showing himself in the east. Ie then entered the 
military service, Where he eouducted himself very well, incurring 
only light punishments for assaulting a comrade and for helping a 
sergeant get out of the barracks at night. Tle was so liked by his 
superiors aud comrades that when, three years afterward, in 1897, 
he left the army, Captain the Prince de Vera engaged him as his 
servant. In this service he exhibited eveat affection for children, and, 
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what is strange, he was so good a inonarehist that he was seandalized 
that at the commemoration of the deceased Cavolotti, in Naples, the 
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orator was permitted to praise him as a political man without inter- 
ruption from the delegate. 

One day, irritated because he had been denied some permission, 
he abruptly took his leave, declaring that he was not born to be a 
servant, and returned to Switzerland to work as a marble polisher. 
But even from Switzerland he kept continually imploring his old 
employer to take him back, declaring in a letter which revealed 
symptoms of a persistent delirium that “he probably would not re- 
ceive him again because he did not go to mass”; which indicates 
substantially that he had not that repugnance for the anti-anarchical 
life of a servant which he manifested previously and afterward.* 

Whether ail at once or not he becaine an extreme anarchist. He 
signed and composed anarclust hymns. Suspected by his comrades of 
not being zealous enough, and also perhaps of being a spy, he decided 
to strike a blow against some prince; he chose the empress as his victim 
possibly because he had suffered his first annoyance in Austria. He, 
who had never killed a fly, had a rude instrument prepared—a file; 
practiced for a considerable time, perhaps a month, at striking with 
it, and having committed the crime, tried to escape. When stopped 
by two citizens he did not resist, and behaved in a very different way 
from common criminals, therein exhibiting a tinge of insanity. He, 
for example, although he knew French very well, denied it and de- 
manded an interpreter in the interrogations. He sang and laughed 
continually, and was glad that he had dealt his victim a good blow, 
and that he had struck deep with the instrument, boasting that he had 
used a file instead of a dagger. He was, besides, solicitous of publicity, 
declaring to the reporters and the judges that he had done the deed 
all alone, that he had left his captain to accomplish his idea, that he 
had been an anarchist for thirteen years, ete. In two ungrammatical 
and very long letters to the journal Don Marzio, in Naples, chosen 
evidently because he had seen it at his master’s, he declared that he 
was not a criminal born, as Lombroso would have it, nor a madman, 
and that he had not been incited by misery but by conviction, be- 
cause, if all would do as he had done, middle-class society would soon 
disappear. He knew that this single assassination would be of no 
avail, but he had, nevertheless, committed it for an example. 

He wrote to the President of the Swiss Confederation that he 
would rather be tried at Lucerne, because the death penalty was in 
force there, and repeated the statement to the judges; he wrote to 
his master that he was more worthy of him than ever; he replied to 
the reporters end the judges who reproached him with having killed 


* It appears that he afterward made the strange request for an anarchist to be appointed 
guard of the prison, and was irritated when it was denied. (See A. Gautier, Le procés 
Luccheni. Vienna, 1899.) 
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a helpless woman, that as for that, if she had been a ehild, but a 
prince, he would have killed her all the same. At another time he 
said, in a wild way: “I killed her beeause she did not work; who- 
ever does not work should not eat, and L was not going to work 
for her ”’—a reason which would be as good for the slaughter of sev- 
eral million persons. 

Curious and important is the remark of Lueeheni that “ Crispi 
would not have killed her beeause he was a thief’; an evident proof 
of the complete lack of moral sense in anarehists,* who like primitive 
men confound the erime with the deed, and regard eriminality as a 
sort of merit, a seal of fraternity; which demonstrates that the anar- 
ehistic practice, if not its theory, is an equivalence of crimes. 

When asked if he had never committed blood-erimes, he replied 
that he had never had anything to do with eourts, not even as a 
Witness-—which was found to be true—but “I entertained the idea 
this time, and acted upon it.” 

Luecheni is a man of medium stature, about 1.63 metre, with 
very thick, hght chestnut hair, stout, with dark-gray, half-elosed eyes, 
roundish ears, heavy eyebrows, voluminous cheek bones and jaw 
prognatic, low forehead, very brachyeephalie (cephalic index 88). He 
has, therefore, a number of characteristics of degeneration common 
to epilepties and insane eriminals. On the other hand, his hand- 
writing, with its minute characters, especially in the writing of past 
years, indieates a mild feminine disposition, with httle energy of char- 
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acter. This is especially seen in an autograph of 1596, which was 
procured for me by Dr. Guerini, who got it from his patient (see 
Fig. 2). This characteristie, which was extremely conspicuous in 
Caserio when he was near his crime, was also apparent in the assailant 
of General Rocha. [have likewise observed it to be very conspicuous 
in epilepties and hysterical persons; and it corresponds, according as 
they are in their psychical spasm or out of it, with a real double per- 


* See my Delitto politico, Part II, and Gli Anarcici, second edition, 
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sonality provoked by their disease. In one, as I have shown in 
L’Uomo Delinquente, they write signatures that cover a whole page 
in their larger diameter, while the signature in the normal state is 
often smaller than the average (see Fig. 3). 

The same double personality that is apparent in the writing is 
attested in the psychology. We have seen that Luecheni was kind 
to children, that he was a good servant, characteristics quite opposed 
to the anarchistic nature, and a genial companion; a man who in 
Africa was enthusiastically fond of military life; who, a little while 
before, when he was in the service of the captain, had expressed ex- 
treme monarchical sentiments; and finally, when he had become an 
anarchist, again asked his master to be restored to his service. This 
double personality is another of the essential characteristics of hysteria 
and epilepsy. 

I have recently studied an epileptoid degenerate who has a sound 
mind, and, at least in his normal state, is quiet and gentle. But as 
soon as he has taken hardly more than ninety grammes of alcohol (96° 
proof) he becomes a wild anarchist, with fierce impulses and hallucina- 
tions, of which he has no recollection two hours afterward, or even 
charges them to his comrades. In this case a double personality is 
revealed, the demonstration of which is completed by alterations of 
the visual field and of the touch. 

We have, then, in Luccheni a degenerate and probably epileptic 
person descended from an alcoholic father. Although he affirms that 
he is not insane or a criminal born, he is a little of both, for he is 
epileptic and hysterical, so that his denial is already a beginning of 
a proof of disease. Luccheni also confirms what I have tried to 
demonstrate in my Delitto politico—that the most frequent organic 
cause of similar morbid impulses of a political character is lystero- 
epilepsy; for not only do the declarations of some of his country- 
men point to epilepsy, and the characteristics of degeneration in the 
skull confirm it, but his inheritance from an alcoholic father and 
that impulsiveness and that double personality, which make him pass 
from the gentlest of men to the cruelest, and which is reflected in 
the macrography alternating with the micrography of the intervals 
between the spasms, are accumulative evidence of it. 

I have demonstrated the hysterical and epileptic basis in the anar- 
chists and regicides Felicot, Monges, and Caserio, and particularly | 
in a vagabond anarchist, full of cranial anomalies, who told me, when 
T questioned him concerning political reforms, “ Do not speak to me 
of them, for as soon as I begin to think about them I am taken with 
a vertigo and fall down ”’; so that it seems to me possible to estab- 
lish a psycho-epileptic equivalent in extreme political innovators, an 
equivalent which is further manifest in their vanity. rising sometimes 
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to megalomania, in their intermittent geniality, and especially in 
their great impulsiveness. There was also latent in Luecheni an in- 
direct disposition to suicide, which I have found in other political 
criminals, like Oliva, Nobiling, and Passananti,* who, having con- 
ceived a dislike for the king, made an attempt on his life; and espe- 
elally in Henry, who rejected the defense of his advocate and his 
mother based on the insanity of his father, remarking that it was 
the advocate’s business to defend, his to die; and in that Roumanian 
who was photographed in a portrait that I have reproduced, in the 
act of committing suicide.¢ Luecheni, too, believed he would be 
condemned to death, and was much disappointed when he learned 
that there was no such penalty in the canton where he committed the 
crime, 

It may have been morbid vanity that prompted the exclamation 
he was heard to make, “ I wanted to kill some great person, so as to 
get my name im the papers” (Gautier). 

But while an organic, individual cause was good for a third in 
Luecheni’s crime, he was much more influenced by the atmosphere 
in which he lived. An illegitimate child, Jeft in one of those nurs- 
eries which are real nests of erime and graver disorders, then con- 
signed to a very poor and not always moral family of mendicant 
habits, having learned nothing except to beg and wander, he found 
such modes of subsistence as he could (notice the uncertainty and 
plurality of his occupations, indicating lack of assiduity—servant, 
soldier, marble polisher, and in the beginning peasant); he found, we 
might say, as the most constant condition the infelicity which radi- 
ated around him from every quarter, and, retlecting the worst, urged 
him to this way of suicide. We should recollect, too, what Frattini 
said: “ Was it hunger brought me to this?” and the anarchist whom 
Hamon speaks of: “* When I began to question the unfortunates of the 
hospital, it had a frightful effect on me; J comprehended the need of 
solidarity and beeame an anarchist”; and as anothicr one said to the 
same Ifamon: “J became an anarchist when I saw my comrades 
begging for work with their faces bathed in tears, and was indig- 
nant over it.” Caserio wept when he thought of the lot of his Lom- 
bard companions in misery. These eriminals by passion, by altru- 
ism, are, as Burdeau wrote, veritable philanthropic assassins. They 
kill recklessly for the love of men. 

Epilepsy and hysteria in Luccheni are explained by his abrupt 
passage from one condition to the other, and by the conversion of 
factional passion in him into a eriminal act. But there are epilepties 
and criminals everywhere; vet persons thus disordered in Norway 
and Sweden are not transformed into anarchists; nor in Switzerland 


* See my Delitto politico, 1890. + Pbid. 
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and England, whither people resort from all parts of the world, and 
where, when anarchy shows itself, it is ike a meteor falling to the 
earth from the extra-planetary regions—wholly isolated and opposed 
to the world around it. 

The most important cause of this transformation is the misery 
that weighs upon our unfortunate country, evidence of which comes 
in from every side even upon those who are not miserable themselves. 
If even in the latest days Luecheni had been living comfortably, he 
could not, with the excessively morbid altruism that dominated him, 
have failed to feel this misery, which is so profound and general in 
Italy: 

Not much erudition is required to demonstrate the immense 
economical embarrassment of Italy as contrasted with other coun- 
tries when it is known that we pay about five himdred times its 
value for salt, that bread is growing dearer every day, and that the 
amount consumed diminishes one tenth every vear in these lands. 

It was, therefore, with justice that Scarfogho said in explaining 
the origin of anarchism, “ A good fifth of the population of Italy are 
still living in a savage state, dwelling in cabins that the Papuans 
would not live in, accommodating themselves to a food which the 
Shillooks would refuse, having a vision and an idea of the world not 
much more ample than that of the Kaffirs, and running over the 
land desiring aud seeking servitude.” 

Tt may be added that it is because of this condition—that is, of 
the defective civilization that results from it—that there is every- 
where a weakened revulsion and diminished horror at blood-erimes, 
so that there are now sixty homicides for every one hundred thou- 
sand inhabitants. 

We may learn from this what the true remedies should be. The 
idea of conquering anarchy by killing anarchists is not valid, because 
every epileptic has another ready to take his place, because anarch- 
istic crimes are to a great extent simply indirect suicides, and because 
anarchists think as little of their own lives as of the life of another. 
It is rather necessary to change the direetion of the disease by chang- 
ing the miserable conditions in which it origimates. 

Not for humanity, therefore, net for exalted social theories, but 
in our direct mterest, we ought to make a complete change. The 
suppression of a dozen anarchists is like killing a thousand microbes 
without disinfecting the surroundings that contain milllards of them; 
it is that we should look, if we want to be better, to breaking up the 
large estates, and ainchorating the conditions of agriculture and 
operative industry, and this in the interest of the governing classes. 

Typhus, cholera, and plague, it is true, attack chiefly the poor, 
but from these the contagion extends also to the rich; and from the 
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unhealthy habitations in which the rich man permits beggars to crowd 
and suffer, the miasm, as if in revenge, is propagated to marble 
palaces. 

That imbecile idea of some European nations, who, instead of 
disinfecting the medium, find it better to put down the doctors who 
propose remedies, can not make itself at home except among peoples 
who are destined to perish.*—Translated for the Popular Science 
Monthly from the Archives di Psichiatria. 


TENDENCIES IN FRENCH LITERATURE.+ 
SUGGESTED BY PROFESSOR DOWDEN’S RECENT BOOK. 
By PELHAM EDGAR, Pn. D. 


= O present Victor Hugo in a few pages is to carve a colossus on 


a cherry stone.” Thus Professor Dowden prefaces his ten ad- 
mirable pages on the great French poet; and with equal appropriate- 
ness we might assign the phrase as a motto for the whole undertaking. 
The subject is too vast to cope with adequately in the limits of a 
slender volume, the tendencies too complex; and the appeal from 
human interest, which since the days of Sainte-Beuve and Taine has 
formed such an important element in scientific criticism, had to be 
abandoned in favor of generalized views of literary conditions and 
tendencies necessarily abstract or impersonal in character. Yet, de- 
spite these evident restrictions which the requirements of his task im- 
posed upon him, Professor Dowden has produced a work of extraordi- 
nary merit, a masterpiece indeed in its kind. If we were not assured 
that everything which the eminent critic writes is its own sufficient 
justification, we might be inclined to question the necessity of the 
present volume, in view of the painstaking and conscientious treatise 
that Mr. Saintsbury gave to the public some sixteen years ago, and 
which has deservedly remained until the present time the most re- 
liable English text-book upon the subject of French literature... With 
no desire to disparage Mr. Saintsbury’s scholarly contribution, the 
present work does in truth supply a need which the earlier book, in 
spite of its abundant merit, failed to satisfy. It is not harsh criticism 
to state that Mr. Saintsbury’s volume, crammed as it is with a plethora 


* To the charges made against me by M. Gautier (Le procés Luccheni, 1899) of having 
formulated a diagnosis without seeing the patient, which was therefore inexact, and of hav- 
ing described characteristics of degeneration which did not exist, I answer with the pages 
of Forel, certainly the most eminent alicnist of our time, who had him under his eyes dur- 
ing the whole process, and whose diagnosis differs but little from mine. 

+A History of French Literature. By Edward Dowden, D. Lit., LL. D., ete. New 
York: D, Appleton and Company. 1897. 
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of dates and titles, is at best a compendium for eonvenient referenee, 
and consequently quite unreadable as a book. Professor Dowden, 
on the other hand, has conquered the dry-as-dust problem with ad- 
mirable skill, and the charm of his diction and the easy sequenee of 
his ideas lead the reader insensibly on to the close of a delightful 
volume. Nor is the book lacking in instructive value of a highly 
reliable kind, for, in addition to an intimate knowledge of Freneh 
eriticism, Professor Dowden is evidently familiar at first hand with 
all the more important works of which he treats, and not infrequently 
proffers fertile suggestions upon debated questions. 

Having avowed, therefore, a genuine admiration of Professor 
Dowden’s book, will it be thought a graceless task if, with the pro- 
verbial perversity of critics, I endeavor to point out here and there 
questions of importance that may seem to have merited more attention 
than the author was perhaps able to afford to them within his re- 
stricted space? 

The medieval portion of Professor Dowden’s book is valuable not 
for its originality, but rather as the reflection of advaneed modern 
criticism in Franee. Therefore, in this brief review the medieval 
period may be negleeted, and turning to the second book, which 
deals with the sixteenth century, the first writer of eapital importanee 
whom we eneounter is Clément Marot. The author has justly indi- 
eated the decrepit conditions of poetry in Marot’s vouth in the de- 
generate hands of the Rhétoriqneurs, and also the powerful attraetion 
which the allegorizing mania exercised on the poet’s early work. THis 
later manner is justly emphasized, and his prowess in the lighter 
familiar forms of verse; but it is only by inference that we appre- 
hend the comparative neglect of his work until the later elassieal 
reaction restored him to favor. Professor Dowden, indeed, through- 
out his book has hardly conveyed a proper idea of the reactionary 
shoeks by which French literature has invariably advaneed. Thus 
the Pléiade, in the enthusiasm of their rupture with middle-age 
traditions, were blind to the Renaissance elements in Marot’s work, 
and seeking as they did to elevate poetry to nobler themes and a 
nobler manner, his easy familiar grace was distasteful to them. 

Rabelais, of course, is another “ colossus on a cherry stone,” and 
the purport of lis message is epitomized in a few Inminous sentences. 
The clements of contrast in the man, and his full-blooded joy in 
living, which was the sign-manual of the Renaissance upon him, are 
indicated as follows: “ Below his laughter lay wisdom; below his orgy 
of grossness lay a noble ideality; below the extravagances of his im- 
agination lay the equilibrium of a spirit sane and strong. The life 
that was in him was so abounding and exultant that it broke all dikes 
and dams; and laughter for him needed no justification, it was a 
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part of this abounding life. After the medizeval asceticism and the 
intellectual bondage of scholasticism, life in Rabelais has its vast out- 
break and explosion; he would be no fragment of humanity, but a 
coniplete man.” 

Proceeding to the Pléiade, we find its doctrine admirably enunei- 
ated, and one poit of literary history is well brought out—namely, 
that to the Pléiade, and not to Malherbe alone, belongs the honor 
of establishing the bases of classicism in France, the difference chiefly 
residing in the fact that the progranime of the Pléiade was one of ex- 
pansion in matters of language and prosody, whereas it is precisely in 
these points that Malherbe and Boileau are concerned with restrictive 
refinements. Again Professor Dowden, following perhaps in the 
wake of M. Brunetiére, characterizes the conditions of the time as 
being unfavorable to lyrical expansiveness. “ Ronsard’s genius was 
lyrical and elegiac, but the tendencies of a time when the great affair 
was the organization of social life, and as a consequence the limitation 
of individual and personal passions, were not favorable to the devel- 
opment of lyrical poetry.” These words are ripe with suggestiveness, 
and duly weighed, they afford the true solution of the oratorical and 
impersonal character of French literature for two long centuries, 
when the social genres in prose and poetry usurped dominion over the 
national mind. With our eye then upon the social conditions in 
France, the often-quoted words “ Malherbe a tué le lyrisme” mean 
nothing more than that he struck a prostrate body. 

Before turning from the sixteenth century it should perhaps be 
observed that in diseussing the comedy of that period the author 
might have amplified his statement of Italian influences by at least 
a reference to the Commedia dell? Arte which we find established 
in France in 1576, with its traditional repertory of stock characters, 
whose antiquity ascends to the venerable times of the early Latin 
farces, and whose survival the work of Moliére, nay, even of Beau- 
marchais, will adequately attest. ‘The last great figure that greets us 
in the sixteenth century is Montaigne, and we feel a sense of disap- 
pointed curiosity when he is relentlessly dismissed at the end of the 
five pages to which he is entitled here. This singularly modern 
doubter still smiles inserutably at us through the misty centuries that 
flow between us, and we would prefer to loiter with him by the way 
rather than pass him with a curt nod of recognition. But Montaigne is 
more important in the history of thought than in the history of litera- 
ture, so, crossing the tlireshold of the sixteenth century, we meet the 
great lawgiver Malherbe, a Moses who really entered the promised 
land. Professor Dowden is eminently just and appreciative in his 
judgment of this pedantic and unsympathetic figure, estimating his 
merits and impartially noting his defects without presuming im his 

VOL, LY.—17 


210 POPULAR SCIENCE MONTHLY. 


character as literary historian to stamp them as such. Malherbe un- 
deniably eliminated personality from poetry. Shall we regard this 
as a defect? A century’s masterpieces of objective art survive to 
say us nay, and if the critic’s personal sympathies sway him to the 
side of lyric eloquence, the historian of literature observing without 
prejudice judges without rancor. “ The processes of Malherbe’s art 
were essentially oratorical; the lyrical ery is seldom audible in his 
verse; it is the poetry of eloquence thrown into studied stanzas. But 
the greater poetry of the seventeenth century in France, its odes, 
its satires, its epistles, its noble dramatic scenes, and much of its 
prose literature, are of the nature of oratory; and for the progress 
of such poetry, and even of such prose, Malherbe prepared a 
highway.” 

And now in the wake of Malherbe so thick do the great names 
throng that I must perforce touch swiftly only on what seems to de- 
mand amplification rather than dwell at length, as it would be much 
less difficult to do, on the many admirable views the book contains. 
And first as regards the literary significance of René Descartes. Pro- 
fessor Dowden places himself in accord with the customary views of 
criticism in assigning to Descartes a preponderating influence on the 
literary art of his century. “The spirit of Descartes’s work was in 
harmony with that of his time, and reacted upon literature. He 
sought for general truths by the hght of reason; he made clearness a 
criterion of truth; he proclaimed man a spirit; he asserted the free- 
dom of the will. The art of the classical period sought also for gen- 
eral truths, and subordinated imagination to reason. It turned away 
from ingenuities, obscurities, mysteries; it was essentially spiritualist; 
it represented the erises and heroic victories of the will.” This sounds 
reasonable, and is indeed in large measure in accordance with the 
actual conditions observable in the seventeenth century. Yet there 
is no doubt that the literature of Louis XIV is more intimately pene- 
trated by the ascetic spirit of Jansenism as conveyed in the famous 
doctrines of Port-Royal, and it is to Jansenism, and emphatically not 
to Cartesianism, that the literature of the seventeenth century owes 
that aspeet of grandeur and moral serenity which characterizes it. 
To quote Bruneticre: “ Pendant plus de cinquante ans, la conscience 
francaise, si Von peut ainsi dire, incarnée dans le jansénisme, et 
rendue par lui a elle-méime, a fait contre la frivolité naturelle de la 
race le plus grand effort quelle eut fait depuis les premiers temps de 
la réforme ou du ealvinisme.” Indeed, the tenaciously religious Jan- 
cenist spirit of the “ grand siécle ” would have been universal were it 
not that Moli¢re and La Fontaine were apathetically indifferent, nay, 
sometimes actively hostile, to the general enthusiasm. 

Let us, liowever, examine in all brevity the fundamental doctrines 
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of Cartesianism. The terms are familiar enough. The identity of 
being and of thought. The objectivity of science. The all-power- 
fulness of reason. Progress to infinity. Optimism at all times. We 
can not fail to observe the significance of these categories, and how 
they contain the germs of almost every great subject debated by the 
leviathians of the eighteenth century. Yet the nation struggled long 
before it had strength to shake the incubus of Jansenism from its 
back, and the stimulating work of Bayle had to be supported by 
events of actual political significance before the stringent and con- 
straining dogmas of catholicism relaxed their grasp on thought and 
conduct. The revocation of the Edict of Nantes, the Quietistic move- 
ment with its unseemly attendant episcopal quarrels, and finally the 
actual persecution of the Jansenists, all pointed inevitably in one 
direction, and stimulating the anti-religious sentiment and opening 
the flood gates to immorality, induced a potent reaction of Cartesian- 
isin in the fundamental theories of the eighteenth century. 

In his treatment of Corneille, Professor Dowden “ opens his hands 
only sufficiently to let out a portion of the truth he holds,” but what 
he says is admirable to a degree. Of his diction he writes: “ His 
mastery in verse of a masculine eloquence is unsurpassed; his dialogue 
of rapid statement and swift reply is like a combat with Roman short 
swords; in memorable single lines he explodes, as it were, a vast charge 
of latent energy, and effects a clearance for the progress of his action.” 
This is well said, but hardly indicates how Corneille soared so often 
in the region of Spanish bombast, or crept among the insipid flowers 
of Italian preciosity; defects from which Racine’s severer Greek taste 
held him free. 

It is refreshing when we come to Boileau to find an English mind 
impartial enough to do justice to the much-abused “lawgiver of 
Parnassus.” Criticism has for so long deplored his narrowness that 
we relish an encomium on his good sense. But beyond this there is 
an opinion which the general reader would be reluctant to admit, but 
which Professor Dowden has had the courage and the discernment to 
enforce, when he writes as follows: “ But for Paris itself, its various 
aspects, its life, its types, its manners, he had the eye and the precise 
rendering of a realist in art; his faithful objective touch is like that 
of a Dutch painter.” Let the incredulous merely turn to the satires 
to appreciate the scope and truth of the remark. It is difficult to 
imagine that a more brilliant and effective account of Boileau’s work 
and influence could be presented within so limited a space; yet might 
not the author have added that whereas Malherbe is the representa- 
tive of the aristocratic element in hterature, Boileau is the first great 
incarnation in modern times of the bourgeois spirit? 

With regard to La Fontaine it need only be observed that Pro- 


272 POPULAR SCIENCE MONTHLY. 


fessor Dowden recognizes what French erities with repeated insist- 
ence emphasize, the cunning harmonies of his verse. 

Much space is of right devoted to Moli¢re, who with La Fontaine 
has ever been a stumbling-block to English criticism. Professor 
Dowden voices our national feeling in refusing to consider him as a 
poet, preferring to emphasize lis profound aud healthy philosophy 
of life. Yartufe he considers to be an attack on religious hypocrisy 
merely. Is not the interpretation perhaps correct which regards it 
as an attack on the intolerance and Puritanism of all religion, even 
the most sincere? 

Ounce again, in dealing with Racine, the author shows that subtle 
discernment in which his criticism abounds. He penetrates to the 
heart of the seeret reason for the eabals that harassed Racine in the 
later years of his dramatic activity, and which doubtless had their 
miflnence in enforcing his retirement. Have we ever sufficiently 
realized that Boileau, Mohére, and Racine were waging constant 
war against a rebirth of the précieux spirit which threatened not 
only society with ridiculousness but literature with ruin? Such, in- 
deed, was the case, and in the eyes of the super-refined coterie that 
grouped itself round the Duchesse de Bouillon, Boileau and his fellow- 
workers were innovators of a dangerous and revolutionary order. 
Does not this idea carry us far from our preconecived notions of the. 
narrow conservatism that dominated the leaders of classical thought? 
Kteferring to the disastrous check of Racine’s Phédre, the author 
writes: “ It is cominonly said that Racine wrote in the conventional 
and courtly taste of his own day. In reality his presentation of tragic 
passions in thei terror and their truth shocked the aristocratic pro- 
pricties which were the mode. fe was an innovator, and his audacity 
at once conquered and repelled.” The point of view may seem 
extreme to us, and this vaunted realism may show pale and weakly 
when contrasted with the grossness of niuch of the realism that pre- 
vails at the present day, or with the graphic directness of the best ex- 
amples of the type. Dut the words rig true it we are willing to 
accept the refined psychological realism of Racine as equally worthy 
io the title with the physiological naturalism of our more scientific 
age. Our whole conception of Racine’s art falls into line with this 
view, and his constant solicitnde for an easy and natural intrigue in 
the structure of his tragedies may be brought home to the same healthy 
impulse of his mind. Was it not Faguet who maintained that so 
natural indeed were the processes of his plots that a happy ending 
would have alone been needed to make any of his tragedies, with some 
added modicum of wit, in all essential features a comedy that 
Mohére might have penned? Mr, Saintsbury, on the other hand, 
in dealing with Racine is seemingly swayed by some innate prejudice, 
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or he could hardly have denied the poct a high moral charaeter, 
merely granting him the possession of great shrewdness and discern- 
ment. ‘True passion, he remarks, was not popular with the crowd, 
but “love-making, on the contrary, would draw, and love-znaking 
accordingly is the staple of all his plays.” It is against this view, and 
against Mr. Saintsbury’s further opinion that the tragedy of Racine 
is at the furthest remove from an imitation of Nature, that Professor 
Dowden makes a strong and timely protest. 

While applauding, however, the value of such novel opinions in 
English criticism at least, we may suspect that in his desire to clinch 
his arguments the author may have driven the nail too ruthlessly 
home. And so it would appear when we seck in vain for any state- 
ment which eontains the shadow of a justification for the existence 
of that powerful précieux spirit against which the greater classicists 
rebelled. We are too inclined to take Moliére’s word for it that they 
were solely ridiculous, forgetting the explicit reserve of his preface— 
“aussi les véritables précieuses auraient tort de se piquer lorsqu’on 
joue les ridicules qui les imitent mal.” So let us then give the Pré- 
cieuses credit for what they did confer to the advantage of letters 
amid so much folly, and, weighing the matter carefully, their gift 
to literature amounts to this: First, amid much linguistic and meta- 
phorical pedantry they were free from the equally damaging and 
ridiculous pedantry of a labored erudition which pervaded the litera- 
ture of the day. In the second place, whether we regard it as an 
advantage or the contrary, their influence made directly against the 
hheentiousness of the esprit gaulois, and for politeness and decency in 
expression; and as a third count in their favor ean we doubt that 
straining as they did to express the nuances of sentiment and gallantry, 
they were instrumental in stimulating that ardor of mental analysis 
which is of all things the distinguishing mark of the century? A 
word finally might have been said with a view to elucidating the in- 
herent divergence of the précicux spirit from our own Euphnism, 
from the Marinism of Italy, or the Gongorisin of Spain; a divergence 
due certainly to the fact that the précteuses allied themselves to, and 
aceordingly strengthened, that spirit of social coherence so character- 
istic of the life and letters of the time in France, whereas the intlu- 
ences of similar movements abroad were more transitory, inasmuch as 
in some degree more isolated and tentative. 

The chapter devoted to the seventeenth century closes with a 
eritical review of the series of great preachers and theologians who 
have left their mark more or less upon the development of thonglht, 
while their literary significance can be comparatively slighted in a 
history of this kind; and the chapter which discusses the transition to 
the eighteenth ceutury broaches questions of such large issie that 
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an exhaustive treatment of them was not to be expected. Such are 
the memorable quarrel of the Ancients and the Moderns, and the 
philosophe idea of perfectibility and human progress. The chapter 
closes with an aceount of the great protagonist and pioneer in the 
warfare against Christianity, the patient, plodding, dangerous Pierre 
Bayle. So effectually was his teaching absorbed by Voltaire and the 
enevelopedists that he is read no longer; but low as his flame has 
sunk, he remains one of the beacons lighting us over the lurid 
threshold of the century of strife. 

We are in safe hands when it is Professor Dowden who guides us 
on the highways and bypaths of the eighteenth eentury, but by very 
reason of his aceurate knowledge of the ground whereon he treads we 
are disappointed when he fails to point out to us some special feature 
of the landscape. Beauties we could hardly hope to meet with on our 
journey. There was not sap enough in that arid soil to nourish 
flowers, or send a flush of living green over hill and valley. The 
most serious omission is to have left entirely out of account the exceed- 
ingly interesting reactionary influences that leaped back and forth 
across the Channel when Marivaux’s romances were devoured in Eng- 
land, and Richardson’s Pamela was in every Freneh pocket large 
enough to hold it. It is in itself still an open question which of these 
two authors exerted the initial influence on the other, although 
eighteenth-century criticism invariably held that in Marianne Rich- 
ardson found his inspiration, 

A. great deal of interest attaches to an explanation of the causes 
of Le Sage’s decline in popularity, and this question likewise Pro- 
fessor Dowden has not adequately presented. Le Sage saw the im- 
perative need of mediating between the stilted heroic romanees @ la 
Scudéry and the grotesque travesties of Scarron and Juretiére. In- 
spired by the picaroon romances of Spain, he produeed, amid mueh 
inferior work, Gil Blas, a masterpiece in its kind. The plot is loose- 
jointed, the composition nil, but the book teems with such verve and 
vigor that it still pulses with an abounding hfe when Marivanx and 
Richardson slumber on our shelves. Yet we must admit that the 
characters are vagabonds, and the senthnent not without coarseness, 
Tove when not shghted is ridiculed, and metaphysical analysis and 
moral disquisitions are both refreshingly abseut from the book. 
Hence Le Sage’s claims on our consideration as the progenitor of 
naturalistu in romance, but on this account also the reactionary wave 
against which he had to buffet in his declining vears.  Afarivaux, on 
the other hand, saw the need of mediating between the stilted heroics 
of Seudéry and what he deemed the ignoble realism of Le Sage. In 
this resolve he elevated the characters to bourgeots rank, and abandon- 
ing the empty love rhetoric of the old romances, he brought the acute- 
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ness of an analytic mind to bear on the exploitation of the tender 
passion; and a conscientious though desultory effort is made to study 
subtle phases of character in the light of surrounding circumstances. 
Despite the artificial précieuse qualities of his style, and the unfin- 
ished condition of his novels, Marivaux enjoyed an extraordinary 
popularity in his day. ‘The same problem repeats itself on a larger 
scale when we transfer our attention to Richardson, whose works, 
trauslated and popularized by Prévost, were read with the greatest 
avidity in Franee. Were not these such influences as Professor 
Dowden’s profound knowledge of English literature would have 
qualified him to illustrate with more precision than has yet been 
brought to bear upon them; and was it not in point of fact almost 
imperative for him to deal seriously with such an important theme 
in the international literary history of nations? 

The pages which Professor Dowden devotes to Voltaire, although 
brilliant, are not sufficiently suggestive of the extraordinary influence 
which that most celebrated of writers exercised. It was in no un- 
critical spirit that Mr. Morley wrote: “The existence, character, and 
eareer of this extraordinary person constituted in themselves a new 
and prodigious era. The peculiarities of his individual genius 
changed the mind and spiritual conformation of France, and in a less 
degree of the whole of the West, with as far-spreading and invincible 
an effect as if the work had been wholly done, as it was actually aided, 
by the sweep of deep-lying collective forces. A new type of belief, 
and of its shadow, disbelief, was stamped by the impression of his 
character and work into the intelligence and feeling of his own and 
modern times.” Nor will Villemain be accused of rapt enthusiasm 
when he writes, “ C’est le plus puissant renovateur des esprits depuis 
Luther, et ’ homme qui a mis le plus en commun les idées de I’ Europe 
par sa gloire, sa longue vie, son merveilleux esprit et son universelle 
elarté.” The strangest fact to contemplate with regard to this un- 
rivaled popularity, this astonishing range of influence, is that it truly 
constitutes an apotheosis of superficiality. And this in no disparag- 
ing spirit of Carlylese disdain for clear ideas around which hang no 
mists of oracular obscurity, but rather by way of tribute to a heart that 
beat responsively to human suffering, to a mind keenly sensible of 
human wrongs. Voltaire rejected the subtleties of metaphysical 
thought, was indeed incapable of attaining to the heights of specula- 
tive contemplation; he was only preternaturally sensitive to the moral 
defects of this imperfeet world, and determined to bend all his efforts 
to the alleviation of injustice and of crime. As a further concession 
to his superficiality as a thinker we may frankly admit his incapacity 
to originate new ideas. His mind indeed was extraordinarily recep- 
tive, his intellectual curiosity unlimited, and hostile eritics have 
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availed themselves of this very receptivity as a medium of attaek upon 
his originality. ‘They are free to pursue him on that score, but it does 
not appreciably detract from his greatness in the eyes of posterity to 
recognize that Bayle before him had preached the doetrine of tolera- 
tion; that Montesquieu had advocated the abolition of torture and of 
slavery, and the sanctity of social institutions, or that Boileau for- 
sooth had upheld the dignity of classical formulas in matters literary. 
It is rather in the mobility of his mind and in the impressionability of 
his temperament that we should seek for an explanation of a philo- 
sophieal disturbance in his ideas. It is not an actual mental con- 
fusion that I refer to, for his diction is never more limpid than in 
the expression of his easy personal beliefs; but a certain intellectual 
inconsistency in his habits of thought makes it impossible for us to 
hold him down to any definite set of opinions which we ean regard as 
a genuine confession of faith. And this is a vital characteristie of 
skeptical minds of his stamp, swiftly reeeptive, and as open as the 
day to each new intelleetual impulse as it arises. Thus we must 
attribute to his eapaeity for mental development, as well as to the nar- 
rowness of his philosophical range, the many contradictions which 
his writings exhibit in such matters of intellectual behef as are wont 
to give a permanent bias of thought to minds less volatile and alert. 
Are we to regard him as an optimist or a pessimist? a believer in 
immortality or devotee of annihilation? a fatalhst or spiritualist in 
history? an advocate of free will or determinism? We can not say, 
and M. Faguet has amused himself with supporting each of these 
opinions in turn upon its appropriate text, whose clearness is beyond 
dispute. 

Tf there was one set of opinions to which Voltaire may be said to 
have somewhat consistently adhered I may instance his vague and 
insipid deism, which relegated to God the rdle of an absentee land- 
lord in this poor world which he ereated and governs by absolute 
law, but in whose affairs he only intervenes when the death rent 
is to be collected. Tle infers a ereative God from the argument of 
the clockmaker and the clock, but takes extreme pleasure in show- 
ine how sadly the poor machine is out of order. Tis idea of the 
social utility of an avenging and rewarding God must of eourse he re- 
earded as a freak of intellectual eaprice, and yet lis timid political 
instincts made him regard the terrorizing influenee of the doctrine 
of hell with some complaecney as a restraining foree upon the un- 
thinking masses. The story is well known of the atheistie conversa- 
tion between 1D’? Alembert and Coudoreet at Voltaire’s table, who 
smumarily dismissed the servants from the room with the remark: 
“ Maintenant, messicurs, vous pouvez continner, Je craignais seule- 


ment détre égorgé cette nuit.’ The Diclionnatre philosophique 
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confirms the flippant utilitarian point of view, which we must beware 
of regarding as a personal conviction. “TI insist particularly on the 
immortality of the soul, because there is nothing to which I hold more 
than the idea of hell. We have to do with a host of rogues who have 
never thought; a erowd of petty people, brutes and drunkards and 
thieves. Preach to them if you will that there is no hell and that the 
soul is mortal. As for me I will ery in their cars that they are 
damned if they rob me.” It is needless to add that convictions of 
this eminently practical nature did not seriously hamper Voltaire in 
his anti-religious crusade. 

To every branch of letters Voltaire brought the same splendid 
qualities of mind, and need I add the same defective qualities of con- 
science and earelessness of the truth when his personal glory or his 
material advaneement were coneerned? The sordid pages of his life 
would weary us in the turning, yet his native generosity and sympathy 
incline us to charity; and it is wonderful how his never-failing wit 
ean temper his vindictiveness for us, now that the sting has lost its 
living poison. 

I have referred to Professor Dowden’s unsatisfactory treatment 
of the international reactions which characterize the literary history 
of the eighteenth century. There is another omission which I have 
remarked in the book on a reperusal of the pages devoted to Rousseau 
and the encyclopedists. It might have been easily within the seope 
of a literary story of even moderate dimensions to have more ex- 
phicitly accounted for the erumbling of the old elassical ideal, to have 
shown that the once impregnable citadel of classical art was rotten at 
the base, and that those who still defended the imaginary stronghold 
were themselves the uneonscious agents of its destruction. With 
reference to the irreligious influences of Cartesianism and the philo- 
sophical system of Bayle I shall say no more, save that the evident 
loss in prestige of the traditional religious faith, eombined as it was 
with the rapid decentralization of the sovereign power in the state, 
must perforce make impossible the survival of literature on the old 
national basis, Again, in pomt of pure art a decline was inevitable 
in connection with the revival of Cartesianism among writers of the 
stamp of Fontenelle; for their prestige was synchronous with the tri- 
umph of the modern party in the famous quarrel; and no student of 
the Art Poétique will fail to appreciate the esthetical significance of 
an abandonment of classical standards of taste as an unimpeachable 
eanon of art. Defending as Boileau did the supreme value of reason 
and good sense, what justification could he have found for poetry 
unless he had proved to the satisfaction of his generation that poctry 
better than any other mode of. expression could render permanent 
the promptings of the diviner reason, as witness the eternal monu- 
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ments of ancient art in the domain of poetry? The triumph of the 
moderns then turned men’s faces in other direetions, and whether 
literary art should heneeforward advance or decline, it must at least 
strike root in a newer soil. 

The inroads of sensibility into Freneh literature, as exemplified 
in Marivaux and Prévost in the thirties, followed swiftly by the 
rank and file, also wrought havoe in the old classical method, though 
this fact may not without further refleetion be conceded. But in 
the broad realm of psychologieal observation, where classic art had 
reigned supreme, the influx of a certain morbid sensibility strangely 
warped the mental vision of the observer. Diderot, a veritable sinner 
himself in this respect, admits as much in an unguarded moment: 
“T’homme sensible est trop abandonné 4 la merci de son diaphragme 
. . . pour étre un profond observateur et cons¢quemment un sublime 
imitateur de la nature.” Every one knows Voltaire’s naive statement 
which bears condemnatory evidence to the bluntness of his psychol- 
ogy. “La nature est partout la méme.” And is it not, we ask, this 
enigmatical typical man, out of space and out of time, for whom the 
chimerical theories of universal perfectibility were soon to be woven? 

It is incontestably true, then, that the character of human ob- 
servation undergoes a sensible alteration in the course of the century, 
aud that whereas the individual man had been heretofore studied 
inasmuch as he was in himself of typical value, henceforward not 
man the individual will be the object of study, but the observation 
of human relations will usurp the field, and psychological analysis 
will yield to social investigation. 

I would add a word or two by way of conclusion to illustrate how 
the encyclopedists in their propaganda, aided in part by the eoinei- 
dent influenee of Rousseau, established ideals of thought and eonduct 
which were in the most violent contrast to the ideals cherished in the 
preceding century. Of course, we readily understand that the 
encyclopedists threw to the four corners of heaven the outworn 
respect of religious and political tradition. Furthermore, we may 
ark ourselves what it is which im a sense makes Moli¢re and La Fon- 
taine isolated in their century; and the answer will not be far to 
seek when we realize that these two alone of all their fellows urged 
the suspected authority of instinct as a sufficient guide for conduet. 
Yet how far were not even these bolder spirits from the natural man 
of Rousseau or of Diderot? 

The views of the two centuries concerning the authority of reason 
scein at first sight to coincide, yet, while bearing Boileau in mind, we 
ean confidently assert that the doctrine of the sovereignty of reason 
was not established as a principle of thought mntil the culminating 
years of the eighteenth century. DPascal’s “ taisez-vous raison im- 
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béeile ” indicates how attempered and attenuated by spiritual faith 
were the dictates of pure reason in his day, and the reason of Boileau, 
as I have already observed, was strongly tinged with estheticism. I 
need not, with reference to eighteenth-century reason worship, go 
further than to refer the curious of enlightenment on the subject to 
the masterly works of Morley on the period in question, in which it is 
precisely this unflinching devotion to reason or unreason (if the sage 
of Chelsea will have it thus) whieh stimulates his calm and logieal 
temperament to positive enthusiasm. 

A last element of contrast between the centuries is of interest in 
eonnection with the habitual mode of thought whieh Godwin and his 
politieal disciple Shelley borrowed from eighteenth-eentury French 
sourees with reference to the true relations subsisting between laws 
and morals. The seventeenth-eentury mind held tenaciously enough 
to the theory that it is the moeurs of a nation that inspire the laws, 
but the encyelopedists were inspired in their undying hope of 
amelioration and human progress to perfeetibility by the contrary 
theory that men, after all, are only bad because the laws have made 
them so. 

It may be eoneeded, then, that these broad relations of literary 
movements one with the other, the eonfliet of converging tendencies, 
and the more evident causes of the growth and decay of powerful 
manifestations of a nation’s thought, are of quite sufficient moment 
to have merited fuller treatment at the hands of the eminent eritie 
who has in all other respeets fulfilled his task so admirably, that having 
regard to the necessary conditions of the subject, it would be above 
eriticism if anything could be. 


THE BOTANY OF SHAKESPEARE. 
By THOMAS H. MACBRIDE. 


HE universality of Shakespeare is the eommon remark of crities. 
Other great men have been versatile; Shakespeare alone is uni- 
versal. Je alone of all great men seems to have been able to follow 
his own advice, “to hold as it were the mirror up to Nature.’ On 
the clear surfaee of his thought, as on a deep Alpine lake, the whole 
shore lies reflected—not alone the clouds, the sky, the woods, the 
eastles, the rocks, the mountain path by which the shepherd strolls; 
not alone the broad Inghway by which may march the king in 
splendor the peasant with his wain; but even the humbler objects by 
the still water’s edge, the trodden grass, the fluttering sedge, the 
broken recd, the tiniest flower, all things, all Nature in action or 
repose finds counterpart within the glassy depths. 
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THenee it is that no man, at least no English-speaking man, reads 
Shakespeare wrong. Everybody understands him. Here is a sort 
of Anglo-Saxon Bible in which, so far as the world goes, every soul 
finds himself, with all his hopes, his doubts, his whims, depicted. We 
are therefore not surprised that everybody claims a share in Shakes- 
peare; rather claims the poet as hisown. The Protestant is sure that 
Shakespeare despised the hierarchy; the Romanist is quite as cer- 
tain that he loved the Church. There exists an essay to prove him a 
Presbyterian; another to show that the great dramatist was a Uni- 
versalist. A volume has been written to prove the man a soldier; 
another that he was a lawyer, a printer, a fisherman, a freemason; 
and here are five or six articles to show that Shakespeare was a 
gardener.* 

All this simply means that the poet had a marvelous faculty for 
close observing; that his vision was accurate, lis instinet wonderfully 
true. It may be therefore worth our while to study for a little this 
remarkable man from the standpoint of a naturalist, to see how he 
who so vividly paints a passion ean paint a flower; how the man who 
limns a character, till beyond the photograph it starts to actuality, 
will catch the essential feature of some natural truth. 

We shall nowhere lack for material. The plays are full of refer- 
enees to plants and flowers of every sort. England in Shakespeare’s 
day, as now, was a land of bloom, and the poet but reflects the love- 
liness of heauty and color spread about him. But he does something 
more, Tle is not content with flashes of color and breathings of odor, 
he goes into detail and gives us the individual plant unmistakably. 
Tn his description he shows an exactitude, a discriminating pereep- 
tion that, had it been turned to Nature’s problems seriously at all, 
must at once have transformed the science of his age. But Shakes- 
peare was not aman of science; he was a poet. In his views of Na- 
ture he resembles the great poets of the world, notably Goethe; and, 
like Goethe, he not infrequently outruns the science of his time, nses 
his imagination, divining things invisible. Moreover, Shakespeare’s 
plants are living things; they forma garden, nota herbarium. They 
stand before us in multitudes, so that it is dithienlt for the present pur- 
pose to know what to sclect. We must be content with a few speci- 
men fons brought ont in quotations no more extensive than seems 
necessary to the argmnent. Of course, there are many plants to-day 


*Jn preparation of this article the author has consulted ehiefly the following: John 
Gerarde, The VWerball or General Historie of Plants, 1597; Shakspere, Edward Dowden, 
IS72; Willian Shakespeare, Works, Globe edition, 1867; Natural History of Shakespeare, 
Bessie Mayou, 1877; Shakespeare’s England, William Winter, 1891; The Plant lore and 
Garden-craft of Shakespeare, EH. F. Elacombe, 1896; The Gardener’s Chronicle, sundry 


pamphiets, and shorter articles. 
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diseussed of which Shakespeare never heard. He does not speak 
of many sorts of fungi, of slime molds, microbes; he knew nothing 
about these. The microscope had hardly been invented, and the 
unseen world was as yet largely personified. And yet Shakespeare 
has not failed to note the visible signs of some of our microscopic 
forms. Crities have wasted their time and the patience of mankind 
in an effort to identify Hebona, the “leperous distilment ” poured 
into the porches of the royal ear. Almost profitless are such dis- 
cussions. Yet we may note that we have here to do with an effect; 
the means of producing it need not be too closely questioned. Before 
the rush of action, the weird setting, the voice of an apparition, the 
excited audience cares not what the mysterious vial may contain— 
ebony, henbane, yew, or whether it were entirely empty. Whats 
called for is a speedy and mysterious taking off. Had the scene 
been laid in Italy, the effect had been reached by the fateful prick 
of a jeweled pin, some ring upon a Borgian finger whose pressure 
was the paralysis of death. But the king died of no such curari. 
Note the symptoms (Hamlet, i, 5, 64-73): 
“The leperous distilment; whose effect 

Holds such an enmity with blood of man 

That swift as quicksilver it courses through 

The natural gates and alleys of the body, 

And with a sudden vigour it doth posset 

And curd, like eager droppings into milk, 

The thin and wholesome blood; so did it mine; 

And a most instant tetter barked about, 

Most lazar-like, with vile and loathsome crust, 

All my smooth body.” 


These are the symptoms of blood-poisoning, vividly portrayed; of 
some contagion, communicable by infection. In foul old London 
Shakespeare had doubtless seen endemic, zymotic diseases of every 
description, and drew his picture from the life. Royal blood is noto- 
riously unsound, royal habit leaves the porches of royal ears espe- 
cially exposed.” On our supposition the vial need not have con- 
tained very much, not even ebony. The dramatist had plenty of 
mystery ready to his hand, and the Hebona is perhaps intentionally 
ambiguous. Bacterial diseases were of old called plagues; they fell 
from heaven. Listen to King Lear: 


“ Now, all the plagues that in the pendulous air 
Hang fated o’er men’s faults, light on my daughters 


Or Caliban: 


“ All the infections that the sun sucks up 
From bogs, fens, flats, on Prosper fall and make him 
By inch-meal a disease!” 


1» 
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Or they were attributed, as already intimated, to unseen personal 
agencies: 
“ This is the foul fiend I'libbertigibbet: he begins at eurfew, and walks 


till the first eock; he gives the web and the pin, squints the eye, and makes 
the hare-lip; mildews the white wheat, and hurts the poor ereature of earth.” 


I quote this latter rather also to show the accuracy and compass 
of Shakespeare’s vision. Tow many people, not farmers, have seen 
wheat whitened by the blight! And that is exaetly the description, 
white not “to the harvest,” but whiter still to sterility and death. 

But leaving aside all microscopic forms which may or may not 
be incidentally touched upon everywhere, we may turn our atten- 
tion next to cryptogamic plants which are positively defined. The 
sudden springing of mushrooms, for instance, especially at night, 
so unreal and yet realities withal, made their creation a suitable 
trick for Prospero: 

“You demi-puppets that 
By moonshine do the green sour ringlets make, 
Whereof the ewe not bites, and you whose pastime 


Is to make midnight mushrooms, that rejoiee 
To hear the solemn curfew.” 


The “ green sour ringlets on the fields whereof the ewe not bites ” 
are “fairy rings.” The same thing appears in the speech of Dame 
Quickly: 
“ And nightly, meadow-fairies, look you sing, 
Like to the Garter’s compass, in a ring; 
The expressure that it bears, green let it be, 
More fertile-fresh than all the field to see.” 


Fungi, toadstools, mushrooms, and so forth, are fructifications 
only; the vegetative part of the plants permeates the soil, feeds on 
its orgamie matter, and spreads almost equally, we may assume, in 
all directions from the point of starting. When now this vegetative 
growth has accumulated energy to form fruit, the sporocarps or 
raushrooms rise all around at the limits of activity; hence, in a cirele. 

The fungi cut a small figure in Shakespeare—i. c., considering 
their numbers and almost omnipresence. But we must remember 
that they were at that time studied by few, their significance and in- 
terest little suspected. They formed part of the realm of the world 
unseen; they came and went at the instance of powers unknown, 
mostly persouificd, imaginary, a misty population, the thonght of 
which kept for long ages the ehildhood of our race in terror. Shakes- 
peare saw the forms of unstudied plants, everything visible to the 
naked eye, and really omitted very little. Tle speaks of mosses— 
the lichens were ineluded with them—chietly as indicative of age 
in the object in which they rest: 
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“ Under an oak, whose boughs were mossed with age 
And high top bald with dry antiquity.” 


Then again he simply touches them, but in such a way as to re 
veal his full appreciation of their beauty, as in Cymbeline, iv, 2. 
For the decoration of Imogen’s grave the ruddock would bring 
flowers— 

“. .. bring thee all this; 


Yea, and furr’d moss besides, when flowers are none, 
To winter-ground thy corse.” 


The “furred moss” to “ winter-ground thy corse” is exquisite. 


Ferns, though so much larger, so handsome, and in our day so 
all-attractive, failed generally to impress our fathers. 
Butler, writing in 1670, has this to say: 


“ They spring like fern, that infant weed, 
Equivocally without a seed, 
And have no possible foundation 
But merely in th’ imagination.” 


Now, as far as Shakespeare was concerned, ferns answered his pur- 
»| ) 

pose without seed just as well as with such visible means of perpe- 
tuity. His only reference is I Henry, iv, where Gadshill says: 


“We have the receipt of fern-seed, we walk invisible”; 
and Chamberlain replies: 


“Nay, by my faith, I think you are more belonging to the 
Night than to fern-seed for your walking invisible.” 


Tn this couneetion Ellacombe suggests the doctrine of signatures. 
The God of Nature had written for us his human children prescrip- 
tions all over the leafy world. The remedy indicated by its form its 
own application. Thus a heart-shaped leaf was good medicine for 
cardiac troubles, a lung-like leaf was good for consumption, a lung- 
wort in fact, and so a liverwort, a spleenwort, and the like. Gerarde, 
and, in fact, all.the old medieal writers throughout the centuries, are 
full of this. Now, what more natural than that a plant which could 
thus perpetuate itself age after age by means invisible should be able 
to confer the much-songht gift of invisibility, the power to disap- 
pear and reappear at pleasure? Many people so believed. Shakes- 
peare appears to have been skeptical. 

Turn we now to the flowering plants: the amount of material at 
our disposal, as already indicated, is immense. Shakespeare was evi- 
dently a great lover of flowers simply as such. His pages from first 
to last are ornate with color, almost redolent of roses, lhes, eglantine, 
with every conceivable metaphor and trope—* the bud of love,” the 
“nettle of danger,” the “ flower of safety.” Their lovely shapes are 
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ever before him; he is spellbound with their beauty. “ England itself 
is a sea-walled garden.” Grammatical forms may vanish, if only 
the flower may live. Compare Cymbeline, i, 3: 
“ Hark, hark! the lark at heaven's gate sings, 
And Phebus ’gins arise, 
His steeds to water at those springs 
On chaliced flowers that lies.” 
The image of the morning flowers, the fiery steeds that drink them 
dry, shall fascinate ns so that we forget the grammar. It will not 
do to say he; the word must rhyme with “arise,” and further on 
with * eyes ”: 
“ And winking Mary-buds begin 
To ope their golden eyes: 
With everything that pretty is, 
My lady sweet arise.” 


For the Queen of the Fairies he spreads this sort of a couch: 


“T know a bank where the wild thyme blows, 

Where oxlips and the nodding violet grows, 

Quite over-canopied with luscious woodbine, 

With swect musk-roses and with eglantine: 

There sleeps Titania sometime of the night, 

Lulled in these flowers with dances and delight,” ete. 
Such eases reveal the impress, the healthy, happy impress which Na- 
ture could exercise on this the foremost man of all the world, the 
harmony between Nature and Natnre’s child. All the plants in the 
last quotation are wild flowers, except the musk-roses, and these are 
so common in England as to be almost wild. ‘The eglantine was the 
sweetbrier, said to be wild in all the southern part of the island and 
popular in the literature of all recorded centuries. Gerarde describes 
as follows: “The leaves are glittering, of beautiful green color, of 
smell most pleasant... . The fruit when it is ripe maketh most 
pleasant meats, and banqueting dishes, as tarts and such like, the 
making whereof I eommit to the cunning cook, and teeth to eat 
them in the rich man’s mouth.” 

The sweetness of the leaf of the eglantine is referred to by Shakes- 
peare in another passage which I venture to quote now for another 
purpose, to show the accuracy of his description as applied to simple 
flowers. The lines are from the seene quoted before. Arviragus 
and Guiderins would bury the swooning Imogen. They think her 
dead (Cymbeline, iv, 2 

“Tl sweeten thy sad grave: thou shalt not lack 
The flower that’s hke thy face, pale primrose; nor 
The azured harebell, like thy veins; no, nor 
The leaf of eglantine, whom not to slander, 
Out-sweetened not thy breath.” 
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Primroses when pale are the palest of all withering plants. The 
flowers change color with maturity, especially after fertilization. 
The paleness of the primrose is the pallor of decay. But the azure 
harebell—behold it waving on its slender stipe beneath the shade of 
some great rock—who can look into its delicate cerulean cup again 
and not bethink him of the blue-veined eyelid sleep that falls upon 
our human flowers! 

The same accuracy of detail is evinced in many other places. 
Take, for instance, Shakespeare’s description of the violet all the 
way through. It moves him chiefly by its odor (Sing Jolin, iv, 2): 

“To gild refined gold, to paint the lily, 
To throw a perfume on the violet, 
To smooth the ice, to add another hue 
Unto the rainbow, or with taper-light 


To seek the beauteous cye of heaven to garnish, 
Is wasteful and ridiculous excess.” 


Nevertheless, we have violets dim, and violets blue, and purple 
violets, and more particularly “ blue-veined ” violets, as if the poet 
looked with a lens into the very throat of the flower which French- 
men call a thought. “ And there is pansies—that’s for thoughts.” 
His description of the elm is equally exact (Midsummer-Night’s 
Dream, iv, 1, 47-49): 

“So doth the woodbine the sweet honeysuckle 


Gently entwist; the female ivy so 
Enrings the barky fingers of the elm.” 


There is nothing better than that, as you may prove by examining 
the twigs of even some of our American species; the cork elm, for 
instance. The hawthorn, the cedar, and the pine and the oak espe- 
cially, are most naturally treated. These are Shakespeare’s familiar 
trees. he cedar of Shakespeare is the cedar of Lebanon, com- 
monly planted throughout Europe since the time of the Crusades. 
Shakespeare had probably seen specimens in England. He uses it 
as the type of all that is great and fine. One author thinks he 
copies Ezekiel, chapter xxxi. The pine was beside him all the 
while. He knew the secret of the pine knot, and well describes it 
(Troilus and Cressida, 1, 3): 

“. .. ehecks and disasters 
Grow in the veins of actions highest reared, 
As knots, by the conflux of meeting sap, 
Deflect the sound pine and divert his grain 
Tortive and errant from his course of growth.” 


Any one who has ever examined the case, or even one who has 
handled knotty lumber, has seen the wood fiber run around the per- 
sistent base of some dead limb, and can appreciate these lines. 

VOL. Lvy.—18 
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All these quotations show that Shakespeare used his own eyes 
and used them well. He saw the real distinctions of things, the 
hoariness on the willow leaf. He found character in the oak as 
in the king, and beauty in both. In many of his notices of natural 
objects, however, the poet is not the original observer. He often 
uses current opinions, fancies, dreams, for these also were the reali- 
ties im his day, quite as much sometimes as oaks and forests. There 
is coneerning plants a sort of orthodox mythology, and thousands of 
years have sometimes contributed to the reputation born by a single 
species. A curious illustration is found in what Shakespeare has 
to say about the mandrake (Antony and Cleopatra, i, 5): 


“Give me to drink mandragora. 
Why, madam ? 
That I might sleep out this great gap of time.” 


Othello, i, 3: 


“Not poppy, nor mandragora, 
Nor all the drowsy syrups of the world, 
Shall ever medicine thee to that sweet sleep 
Which thou owedst yesterday.” 


Juliet, reflecting on her proposed entombment in the dark grave of 
the Capulets, exclaims (Romeo and Juliet, iv, 3): 


“ Alack, alack! is it not like that IJ, 
So early waking, what with loathsome smells, 
And shrieks like mandrake’s torn out of the earth, 
That living mortals, hearing them, run mad: 
Or, if I wake, shall I not be distraught, 
Environéd with all these hideous fears?” 


The mandrake Atropa officinalis belongs to the Solanacee, and, 
like others of the family, has narcotic properties. ‘This was doubt- 
less known to Shakespeare, as in the passage cited he compares the 
mandrake with the poppy. The groaning and shricking are, of 
course, the purest superstition. The root of the mandrake was sup- 
posed to resemble the human form. ‘The favorite habitat assigned 
to the plant was the foot of the gallows, and men believed that in 
some way the bodies of criminals were reproduced in the growing 
plant; their very pains and eries renewed, especially for him who 
profanely dared to pull the mandrake from the earth. The curious 
may consult Gerarde. 

These ideas, it is needless to say, are very old; Pliny refers to 
them, and, if T reeollect well, Vergil has his hero pull up some 
plant amid the strangest of sights and sounds. With these old 
myths are tied up, perchance, the mandrakes of King James’s ver- 
sion. Nay, the superstition still survives; look at the woodent in 
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Webster’s Unabridged, and you will discover that the artist who 
set out to illustrate the word mandrake for that somewhat venerable 
authority was by no means able to free himself from the ancient 
spell. Credulity is evermore a factor in the compound called human 
nature. Men love to be fooled, or to find some support for belief 
in manifest absurdity. ‘There is nothing so silly but has its advo- 
eates among men who ought to know better. 

A year or two since, a man brought fron Ohio to the University 
of Towa an innocent five-parted, digitate, black fungus. It was 
treasured in alcohol. Why? Beeause of its origin. An honest 
mechanic meeting with accident lost his fingers under the surgeon’s 
knife. The amputated members were neglected, but presently dis- 
covered and duly buried in the garden. The following spring from 
the “identical spot” uprose a swarthy hand, black without, white 
within. The hand was a perfect main-de-gloire for that sensation- 
loving community. The matter was discussed in newspapers. A 
long and careful account of the wonder was prepared, put in print 
and cireulated among the friends of the deceased—fingers! “ What 
fools we mortals be!”’ For sheer superstition and crass stupidity 
who may say that the nineteenth century may not yet discount the 
days of the virgin Queen? 

But I said at the outset that Shakespeare had in some instances 
anticipated modern scientific teaching. To illustrate this in its most 
striking instance, I am compelled to offer a somewhat long quotation 
(Winter’s Tale, iv, 4, 76-106): 


“ POLIXENES, Shepherdess, 
A fair one are you, well you fit our ages 
With flowers of winter. 

PERDITA. Sir, the year growing ancient, 
Not yet on summer’s death, nor on the birth 
Of trembling winter, the fairest flowers o’ the season 
Are our carnation and streaked gillyvors, 
Which some call nature’s bastards: of that kind 
Our rustic garden’s barren; and I care not 
To get slips of them. 


PoLiXENES. Wherefore, gentle maiden, 
Do you neglect them ? 
PeERDITA. For I have heard it said 


There is an art which in their piedness shares 
With great creating nature. 
POLIXENES. Say there be; 
Yet nature is made better by no mean, 
But nature makes that mean: so, over that art 
Which you say adds to nature, is an art 
That nature makes. You see, sweet maid, we marry 
A gentler scion to the wildest stock, 
And make conceive a bark of baser kind 
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By bud of nobler race: this is an art 
Which does mend nature, change it rather, but 
The art itself is nature. 
PeEnpita. So it is. 
Pouixenes. Then make your garden rich in gillyvors, 
And do not eall them bastards.” 


Ifere we have brought out very distinctly the effeet of cross- 
fertilization im flowers, the result of grafting and the development 
of varieties. Better than that, we have here the recognition of that 
tendeney in organisms to vary that lies at the very root of the de- 
velopment of speeies. Natural selection, survival of the fittest, were 
impossible were it not true that “ Nature is made better by no mean 
but Nature makes that mean ”’; or, as it is more broadly stated a 
few lines further on, “ This is an art which does mend Nature, change 
it rather, but the art itself is Nature.” I consider these very re- 
markable statements when we reflect on the time in which they were 
written. Darwin, in 1860, does but unfold the thought. The selee- 
tion which Shakespeare notes as practiced by gardeners, and a similar 
selection seen in the world of domestic animals, gave Darwin his cue 
of natural selection. The beauty of Darwin’s thesis hes in the fact 
that the process is natural, and such is Shakespeare’s dictum. Later 
on, nes 112-128, Perdita brings out another remarkable observation 
that has only lately been confirmed by the conclusions of science: 


“«. . . Now my fairest friend, 


I would J had some flowers o’ the spring that might 
Become your time of day; and yours; and yours; 
That wear upon your virgin branches yet 

Your maidenheads growing: O Proserpina, 

For the flowers now, that frighted thou let’st fall 
From Dis’s wagon! daffodils, 

That come before the swallow dares, and take 
The winds of March with beauty; violets dim, 
But sweeter than the lids of Juno’s eyes 

Or Cytherea’s breath; pale primroses, 

That die unmarried, ere they can behold 

Bright Phabus in his strength—a malady 

Most incident to maids; bold oxlips and 

The erown imperial; lilies of all kinds; 

The flower-de-luce being one! ” 


Primroses are dimorphic—i. c., on the same species we find flowers 
of different sorts. These are complete, but in any particular flower 
the essential organs fail of adaptation to each other—the style in one 
too long, in another too short, to reccive pollen from the stamens 
of its own flower. For fertilization such flowers are absolutely de- 
pendent upou the assistance brought by insect visitors. Perdita’s 
primrose is Primula veris, the early primrose, “that takes the winds 
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of March with beauty,” and dies ere it beholds “ bright Phoebus in 
his strength,” and it is precisely this species that forms the basis of 
one of Darwin’s earliest and most fruitful studies in the eross-fer- 
tilization of flowers. The styles in one form of the early primrose 
are three times as long as in the other, the stigmas differ, and the 
eoadaptation of the parts of the different flowers extends even to 
the grains of pollen. Such flowers in the absence of insects are en- 
tirely unproductive. Insects are rare so early in the year, and ac- 
cordingly many of the primroses die, as Perdita says, “ unmarried.” 

Of course, it is not pretended that Shakespeare knew anything 
of this; but that he should have discovered the fact that the early 
primrose bears little or no seed, and that he should have been im- 
pressed by the truth that this is due to lack of fertilization, is won- 
derful. ‘This cireumstanee might well lead to the suspicion that the 
poet was a gardener. 

We must not forget to notice, too, in this connection, that earna- 
tions—1i. e., pinks—are remarkable for the great number of their 
varieties. We have, if I may so say, pinks of every color, from 
crimson to white, even brown it is said. This was true in Shakes- 
peare’s time, if one may trust Gerarde again; he says, “ A great and 
large volume would not suffice to write of every one at large consi«d- 
ering how infinite they are, and how every year the climate and coun- 
try bringeth forth new sorts and such as have not heretofore been 
written of.” 

Another passage in which the poct has instinctively hit wpon a 
scientific truth is found in Sonnet IV, the last ten lines. The beauty 
of the passage as a whole is so remarkable that the delicate touches 
in particular lines are apt to be overlooked: 

“For never-resting time leads summer on 
To hideous winter and eonfounds him there; 
Sap cheeked with frost and lusty leaves quite gone, 
Beauty o’ersnowed and bareness everywhere: 
Then, were not summer’s distillation left, 
A liquid prisoner pent in walls of glass. 
Beauty’s effeet with beauty were bereft, 
Nor it nor remembrance what it was: 


But flowers distilled though they with winter meet, 
Lose but their show; their substance still lives sweet.” 


No botanist ean read the line “ A liquid prisoner pent in walls 
of glass” and not recognize the exact portrayal of the living vege- 
table cell. The living protoplasm is a liquid prisoner sure enough, 
hemmed in by walls transparent. There could be no more striking 
image. And when in herb and tree, in every living plant, the sum- 
mer’s work is ended and hideous winter falls, the new cells, summer’s 
distillation left, do in all perennials actually survive, lest of the effect 


230 POPULAR SCIENCE MONTHLY. 


of beauty, beauty be bereft. There is no more marvelous picture in 
all the vegetal world than that of a great tree with all its myriad 
cells, in summer so filled with the rush of life’s activity and change 
that we might hear its music, in autumn sinking to quiescence, and 
the winter’s silent chill where hquid prisoners sleep ’neath walls of 
glass. ‘The poet did not understand it; he simply prophesied better 
than he knew. He makes us think of Goethe, of Lucretius. These 
men made happy guesses. Lucretius especially surprises us by his 
views of the constitution of matter—unverified, so far as we can 
know. Goethe lived in the age of science and went on laboriously to 
verify his surmises. The only natural science which Shakespeare 
knew was gardening—if that may be ealled a science. His Sonnets 
are supposed to have been written about 1590, and the first scien- 
tific glimpse of the “ prisoner pent in walls of glass”? came about 
1670, through the lenses of Nehemiah Grew, a Puritan physicist 
and botanist. 

I am aware that it is said by some that in a critique like this 
we are apt to read much into the writings of our author. The quo- 
tations I have submitted show, it seems to me, that this is unneces- 
sary in the present case at least. The words are generally un- 
equivocal. Of course, the language is poetical, metaphoric, but 
the metaphor has reference to something else; the description is not 
the metaphor. But, in faet, ought we to expect in Shakespeare very 
exact or complete description? Tis whole art hes in the power of 
suggestion. The deep impressions a man of genius makes upon our 
minds he often, if not always, in what he does not say. A word 
or two and the vision rises, whether in Nature or in life, a passion 
or a landseape. ‘Take the broken phrases of Ophelia depicting her 
broken heart, her “no more but so”; or the picture of the winter 


woods in Sonnet LNNIIT: 


“ That time of year thou mayst in me behold 
When yellow leaves or none or few do hang 
Upon those boughs which shake against the cold, 
Bare ruined choirs where late the sweet birds sang.” 


Does any one pretend that we are reading into the lines when we 
appreciate the marvelous sorrow of the one picture or the exquisite 
truthfulness and splendor of the other? 

Shakespeare’s natural eye was clear indeed, but none the less 
he seems to have seen everything with the eye of his mind.  T'ara- 
day so saw the world of force, Newton of mathematical law, and 
Tyndall’s seientifie use of the imagination hes in the same direction. 

And so the man of science and the poct have much in common. 
Both use the natural world, and the imagination is for each an in- 
strument of effort. The poct’s generalization is a splendid vision 
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in a world ideal, suggested, no doubt, by what is actual and lable 
here and there to coincide with truth; the generalization of the sci- 
entific man is likewise a vision, but it rests upon the actual, upon 
the ascertained fact at the greatest number of points possible, and 
disappoints us only that it is not everywhere coincident. The poet 
dreams of Atlantis, the lost continents, the islands of the blest, and 
builds us pictures that vanish with his song; the man of science 
too beholds the continents rise; scene after scene he likewise makes 
to pass across our startled vision; but his are history, his tapestries are 
wrought in the loom of time. 

The poet writes the book of Genesis, with the herbs bringing forth 
fruit after their kind; the man of science figures fossil leaves and 
cones and fruit. Only at the last do poetry and science possibly 
again agree: 

“The cloud-capped towers, the gorgeous palaces, 

The solemn temples, the great globe itself— 


Yea, all which it inherit shall dissolve, 
And like this insubstantial pageant faded, leave not a rack behind! ” 


And when the man of science gathers all his data, and collates 
fact with fact, and builds the superstructure of his vision, with him, 
too, all things fade and vanish in the infinity of the future. 


AMERICAN INDUSTRIAL EXPOSITIONS—THEIR 
PURPOSES AND BENEFITS: 
By MARCUS BENJAMIN, Pu. D. 


Tt DUSTRIAL expositions are a natural development of the fairs 
of the middle ages. The latter are believed to have originated in 
the religious gatherings which afforded an opportunity for the sale 
of wares to large numbers of people. Such fairs still persist in 
northern Europe, and the best known of them is probably that held 
three times a year in Leipsic, to which, it is said, “some twenty-five 
or thirty thousand foreign merchants ” are still attracted each year. 
In course of time international exhibitions at which specimens 
of the arts and industries of the great nations of the world were con- 
trasted came into vogue. These began with the International Ex- 
hibition held in London in 1851, and of them three have been held 
in the United States, as follows: The first in New York, in 1853; the 
second in Philadelphia, in 1876; and the third in Chicago, in 1893. 
The great magnitude of such expositions has led in recent years to their 
specialization or subdivision into expositions at which only a specialty 
was presented. Notable among such have becn the following, which 
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were for the most part international: Of articles eonneeted with the 
leather industry, held in Berlin, in 1877; of all kinds of paper and 
pasteboard, held in Berlin, mm 1878; of fisheries, held in Berlin, in 
1880; of eleetrieity, held in Paris, in 1881; of geography, held in 
Venice, in 1881; of cotton, held in Atlanta, Georgia, in 1881; of 
early data in American history, held in Madrid, in 1881; of fisheries, 
held in London, in 1883; of historieal matters pertaining to Columbus 
and the discovery of America, held in Madrid, in 1892; and of 
hygiene, ineluding chemieal, pharmaceutical, and sanitary objects, 
held in Naples, in 1894. 

Similarly there has been a development in the United States from 
local fairs, sueh as those of the various mechanies’ institutes, typical 
of whieh is the one held annually sinee 1828 in New York eity under 
the auspiees of the American Institute, into interstate expositions. 
Of these, since 1880, the following have been held: Cineinnati In- 
dustrial Exposition, Cincinnati, Ohio, September 80 to October 4, 
1883; Southern Iexposition, Louisville, Kentucky, August 16 to 
October 25, 1883; World’s Industrial and Cotton Centennial Ex- 
position, New Orleans, Louisiana, December 16, 1883, to June 30, 
1884; Central Exposition of the Ohio Valley and Central States, Cin- 
einnati, Ohio, July 4 to October 7, 1888; California Midwinter 
Fair, San Franciseo, California, January 1 to July 4, 1894; Cotton 
States and Industrial Exposition, Atlanta, Georgia, September 18 
to December 31, 1895; Tennessee Centennial Exposition, Nashville, 
Tennessee, May 1 to October 31, 1897; and Trans- Mississippi Inter- 
national Exposition, Omaha, Nebraska, June 1 to November 1, 1898. 

Of the foregoing, the more important were those held in New 
Orleans, in 1884; in San Francisco, in 1894; in Atlanta, in 18955 in 
Nashville, in 1897, and in Omaha, in 1898; especially so from the 
fact that all of these received recognition by the Government; aud, 
with the exeeption of that held in San Franciseo, hberal appropria- 
tions were made for their support by Congress. Moreover, at each 
of them, excepting again that held in San Francisco, a special Govern- 
ment building was erceted in which the national Government made 
exhibits of the workings of the several executive departments, to- 
gether with the Smithsonian Institution and its dependencies and 
the Fish Commission. 

The first named, that of New ‘Orleans, was held as a eelebration 
of the centenary of the cotton industry in the United States. The 
first record of cotton as a factor in the foreign trade of this country 
appeared in the shipment in 1784 of six bags, amounting to about 
one bale, from Charleston, South Carolina. Audubon Park was the 
site on whieh the buildings were erected. 

The exposition held in San Francisco, in 1894, had for its purpose 
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the affording of an opportunity to foreign exhibitors at the World’s 
Fair to further display their goods in the United States, and in conse- 
quence a great number of exhibits were shipped direet from Chicago 
to the Pacific coast. The exposition was loeated in Golden Gate 
Park. 

The Atlanta Exposition had its inception in a belief that the agri- 
cultural, mineral, and manufacturing resourees of the South were 
not adequately represented in Chicago in 1898. It was believed that 
a better exhibit of the produets of the Southland would tend to foster 
greater trade relations between that section of our country and other 
parts of the United States, as well as with foreign countries, espe- 
cially those to the south, such as Mexico. The Cotton States Ex- 
position was held in Piedmont Park. 

The exposition in Nashville was designed primarily to celebrate 
the one hundredth anniversary of the admission of Tennessee into 
the Federal Union. Recognizing the commercial and educational 
advantages to be derived from such a demonstration, it was deemed 
wise to characterize the celebration as an exhibit of “the matchless 
resources of Tennessee, and at the same time to lead to their greater 
development.” The old West Side Park was chosen as the site of the 
“ Centennial City.” 

The exposition held last year in Omaha had for its purposes to do 
for the Trans-Mississippi States what the more loeal exhibitions had 
done for Atlanta and Nashville. It was claimed that it would for the 
“first time fully illustrate the wealth-produeing power and the ex- 
tent of productive industries of the Greater West,” and it did. The 
exposition grounds were included within what was called the Kountze 
tract and the old fair grounds. 

Each of these expositions has been projected for distinct commer- 
cial reasons. They have had for their immediate purposes the pres- 
entation of the produets of the region in which they were loeated to 
their neighbors, to the nation, and to the world. In this sense they 
have been simply the offspring of the fairs of the middle ages, dif- 
fering from them only in that the feature of sale has been largely 
eliminated. That they have been successful in aceomplishing the 
results desired is beyond doubt; indeed, the expositions in Nashville 
and Omaha were even financial successes. But they have done more 
than this; they have accomplished a world of good in the way of 
education. 

Let us consider some of these benefits. Beginning with the 
grounds, these have been given over to the charge of some competent 
landscape architect under whose skillful supervision the desert has 
been made to blossom like a rose. The sand hills of San Francisco 
beeame the beautiful “ Palm City,” which since the elose of the 
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exposition has become one of the most attractive spots in the Golden 
Gate Park. At Nashville the landscape effects were claimed by many 
to excel in beauty those of the World’s Fair in Chicago. “ Ever- 
greens, vines, and shrubs are everywhere, and three lakes break this 
vista of green,’ was the opinion of one visitor. Besides the general 
architectural effect of the buildings, which can not but impress those 
who are so fortunate as to visit these expositions, there is a special 
value in the reproductions of historical buildings. At Atlanta the 
Massachusetts Building was a representation of the Craigie House, 
the headquarters of Washington when im Cambridge at the beginning 
of the Revolution, and later the home of the poet Longfellow. It 
was a fortunate inspiration of the late Dr. G. Brown Goode that led 
to its presentation by the State of Massachusetts to the local Society 
of the Daughters of the American Revolution. The architectural 
feature of the Nashville Exposition was the replica of the Athenian 
Parthenon in all its artistie beauty. Every detail was true to the 
original in design and coloring. It was the chief glory of the cen- 
tennial, and as it was a permanent structure it will long remain to the 
“ Athens of the South ” a memorial of its exposition. Of less con- 
spicuous interest were the reproductions of the Rialto of Venice and 
the Alamo of San Antonio. 

The only architectural feature of historie character announeed for 
Omaha was that “ the Arkansas Building will be a reproduction of the 
mansion of General Albert Pike m 1843.” The long oval waterway 
around which the buildings were grouped afforded, however, ex- 
cellent opportunity for studying the architeeture of the buildings, 
which, it was claimed with much justice, approached those of the 
never-to-he-forgotten “ White City ” in their beauty of design. 

From the exterior to the interior is a natural method of pro- 
gression. Let us therefore pass to a bricf consideration of the edu- 
cational features that are to be derived from an examination, no matter 
how cursory, of the displays that are to be seen within the buildings. 
First of all, and indeed frequently the most important, is the ex- 
hibit made by the national Government. In the special building 
devoted to that purpose are shown the exhibits of the several execu- 
tive departments, including also that of the Smithsonian Institution 
and its dependencies, and the Fish Cominission. As a result of the 
years of accumulated experience there has been in each of the exposi- 
tions previously mentioned, except that in San Francisco, a distinct 
improvement in the installation of the exhibits in the Government 

suilding, until it was recognized in Atlanta that the display was 
superior to that in Chicago, and in Nashville “the best exhibit ever 
nade” was the verdict of those who had seen the suecessive exposi- 
tions previous to that in Omaha. Therefore the telling of a story by 
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means of objects in the best manner possible is the result sought for 
and attained most perfectly by those who installed the Government 
exhibits. 

It is, of course, understood that the purpose of the Government 
exhibit is to familiarize the public with the methods of carrying on 
the functions of the different departments. Thus, in the post-office 
exhibit there is shown the entire sequence of postage stamps, both of 
the United States and foreign countries, the various kinds of mail 
bags, figures of the mail earriers in their different uniforms, and 
finally models or pictures of the methods of transportation. The 
Treasury Department shows the working of the mint by the striking 
of commemorative medals, while a full series of the existing medals 
and coins of the country are displayed in cases on the wall. The 
functions of the Department of the Interior are shown by exhibits 
of a series of models of some important invention, as, for instance, a 
sequenee showing the development of the sewing machine. In this 
way—for of course the blanks and other documents are shown—the 
working of the Patent Office is demonstrated; while the Geological 
Survey, also of the Department of the Interior, presents a series of 
minerals, showing the economical wealth of the country, together 
with its maps and reports, results of work accomplished. Everything 
ean not be shown, but a most excellent idea of what each department 
does can be had from a study of the exhibits of the Government. 

Next in importance to the Government Building is the one de- 
voted to commerce, and here are usually to be found the weak’ points 
of our American expositions. In lieu of a series of exhibits showing 
the progress in a given industry or trade, we find too frequently a 
collection of nondescript articles without mueh if any relationship to 
each other. This is due primarily to a lack of proper organization in 
soliciting exhibits, and also because the awards or medals of the jurors 
are so often of no relative value. The second condition is an outcome 
of the first. To be more specific, in Nashville there were no exhibits 
from any one of the larger and well-known silver firms, and yet 
American silverware has a recognized status as one of the most suc- 
eessful of our American art industries. Cut glassware is another 
branch in whieh our artisans or art workmen have achieved splendid 
results, and still there were no exhibits from art glassmakers in Nash- 
ville. Certain varieties of art pottery and art glassware, such as the 
Rookwood pottery and the Tiffany glass, are seldom seen at these 
smaller expositions. In consequence the juror makes an award to 
the best article of its kind on exhibition, which may be but a third-rate 
article compared with others; still it is the best shown in the exposi- 
tion, and therefore worthy of recognition. Another unfortunate 
feature must be mentioned at this point. It is the decorative fea- 
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ture. At the last World’s Fair held in Paris there was a colossal 
figure of George Washington in chocolate exhibited by an Ameri- 
can manufacturer of that article. While it might be considered 
as a laudable attempt to make known to the French nation the 
features of the “ Father of his Country,” and from that point of view 
worthy of recognition, still it was no evidence of the superiority of 
the chocolate, and therefore could not be considered in connection 
with the giving of an award. This condition of affairs prevails at 
every exposition, and too frequently an exhibit of a meritorious article 
is nade in such a modest manner that its claims are overshadowed by 
the pretentious display of something quite inferior. 

Two conditions thus present themselves—namely, the lack of 
proper exhibits and the improper presentation of certain exhibits. 
The first condition may be overcome by a more perfect canvass of the 
industries of the country. In nearly every one of these there is a 
national organization, and it should be the duty of that body to con- 
sider the matter. By the appointment of committees and working 
among the representatives of the industry, either a good exhibit from 
the leading firms could be secured, or else a collective exhibit of the 
best from many firms could be obtained. ‘Typical of the last named 
was the exhibit made by the potters of the country at the World’s Fair 
in Chicago. By the adoption of such a method of displaying the 
products of manufacturers the possibility of the second condition 
would be entirely eliminated. 

After all, the value of these expositions is chiefly educational, and 
surely no more perfect way of educating the visitor or sightseer could 
be found than by placing before him a historieal series of products, 
beginning with the one made first in point of time, continuing with 
better speciinens, showing the improvements that have resulted from 
increased experience and knowledge, and culminating with the finest 
product now made. The contrast between the first and the last 
would be indeed most striking. 

Tt must not be thought from the foregoing remarks that these 
interstate expositions have been lacking in the presentation of the 
products of their own home industries. Jar from it. In San Fran- 
eisco, in Atlanta, in Nashville, and in Omaha the local manufacturers 
did themselves great eredit by the admirable way in which their 
goods were shown, but it was just in this particular feature that the 
weak point indicated previously made itself most conspicuous. A 
local silversmith could hardly be expected to compete with the more 
famous manufacturers in the same line in larger cities, and vet in 
the absence of an exhibit by the better known firm an award would 
naturally be given to the smaller manufacturer, thus creating a 
false impression to the world at large. 
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Tt must not be assumed that the educational value of the exhibits 
in the Commerce Building is without commendation. Next to mak- 
ing a thing, the seeing of it is most important, and surely no one 
can pass along the aisles of any exposition without noticing much that 
is new or unusual, no matter what his previous experience may have 
been. It is in this connection that the foreign section is frequently 
most instruetive. Warm furs from Russia and the north, rich fabrics 
and strange metal ware from the Orient, rare porcelains from Copen- 
hagen, and brilliant glassware from Bohemia and Hungary, tell the 
story with striking vividness of the special produets of the Old-World 
nations. 

As has been shown, the finished produets of manufacturers are 
those that are housed in the building devoted to commeree and 
manufacturing, but the raw materials require a building or two for 
themselves. That in which the products of the earth are exhibited 
is usually designated the “ Minerals and Forestry Building.” ‘This 
requires but brief mention, and has its chief interest for the expert. 
Geological specimens, including paleontological and lithological ex- 
hibits, show the age and character of the soil, while the rocks further 
indicate the possibilities of the territory, for they show the geological 
horizon. In natural order are shown the minerals of the country. 
At Atlanta and Nashville the richness of the mineral wealth of the 
Southern States was fully demonstrated. Not only ores such as 
those of iron and manganese, but the combustible minerals, as coal, 
lignite, and petroleum, were exhibited. More striking, perhaps, are 
the great numbers of economic minerals that these expositions show. 
The materials—phosphate rock, sulphur, and nitrates—used in mak- 
ing artificial fertilizers; the marbles; the pigment-yiclding minerals, 
including ochres, umber, and barite; the elays, with their products 
of earthenware and pottery, bricks, and tiles; and even mineral waters 
are among the different minerals to be seen. It is from such exhibits 
that something of an idea is obtained of the enormous wealth that is 
contained in the earth, waiting only to be excavated and fashioned into 
articles of beauty and utility. While such exhibits are frequently 
to he seen in museums, still the average mind is more impressed by 
the casual examination of these things in expositions, and one’s pride 
of home increased by the rich stores of mineral wealth attractively 
installed. Tt is eustomary also to show models of the machinery 
used in mining, and even books, maps, and drawings are not uncom- 
monly seen. 

A similar arrangement is followed in regard to the forest products. 
Logs and sections of trees, as well as samples of wood and timber 
of all kinds, are shown. Then come the finished products—boards, 
shingle, and moldings—and finally the manufactured articles, such 
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as pails, tubs, and then furniture. Barks, as for tanning or dyeing, 
seeds and gums, and the wood pulp for paper are on exhibition. 
Among the miscellaneous products deserving mention are fibers, as 
used in basket-making or cane work. 

Forestry as a science is made the basis of a series of exhibits. These 
include timber culture, tools used, and methods employed in planting 
and caring for trees. And finally lumbering as a science finds a place 
in the scheme followed in this department. This includes the tools 
used in lumbering and the methods employed, as well as exhibits illus- 
trating the tan-bark industry, the turpentine industry, and the char- 
coal industry. So it happens that there is much that can be learned 
by the student who will devote a little time to the analysis of the 
exhibits in the building devoted to the products of the mines and the 
forest. 

A visit to the Agricultural Building reveals to the interested ob- 
server those products of the soil that are for the most part the result 
of cultivation, and so we find exhibits of eereals—wheat, oats, barley, 
and the like—and then their immediate products: bread, pastes such 
as macaroni, and starches. The sugar-yielding plants, together with 
honey and the manufactured product, as candy and other confections, 
come next inorder. ‘The root crops, such as potatoes or beets, and the 
vegetables, are of much importance. Preserved meats and food 
preparations, dairy produets, spices, tea, and tobacco are among the 
articles on exhibition. Then come the plants yielding fibers, as cot- 
ton and the like; but we hasten on to make mention of the exhibits 
of implements used in agriculture and its special subdivisions, such as 
hortienlture, viticulture, floriculture, and arboriculture. Who will 
gainsay the fact that the farmer can not do otherwise than learn much 
from a visit to the home of the produets of the soil? It it also eustom- 
ary to include a livestock exhibition during some period of the ex- 
position. 

Mention has been made of the building devoted to the finished 
products of manufactures and of the buildings in which the crude 
materials are displayed. Besides these there are usually several 
buildings devoted to the exhibition of the means by which the original 
substances, whether from the mine, forest, or farm, are made up into 
the commercial product for the merchant. One of these is called the 
“Transportation Building,” and in it we find the various means by 
which the raw materials are conveyed to the factory. From the 
lower forms of transportation of which man is the motive power, such 
as the wheelbarrow, upward through the various forms of vehicles of 
which the power comes from horses and other animals, until as the 
topmost member of the series is shown the magnificently equipped 
train of railway cars, provided with all the eonveniences that modern 
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luxury can devise. If the visitor is not content with land locomotion, 
more than likely he ean find an exhibit in which transportation on 
water is possible, as by means of a naphtha or steam launch. 

Machinery is the active means by which the immediate transposi- 
tion of the crude material into the finished article is accomplished. 
And in a building where the ceaseless belt moves with the rapidly re- 
volving pulley may be seen the many forms of machinery which the 
active brain of the ingenious mechanic has devised to cheapen labor 
and increase production. ‘The change of the cotton fiber into cloth, 
or the passage of the silken thread into the finished handkerchief; 
the revolving cylinder on which the virgin sheet of white paper be- 
comes the printed purveyor of news; or the many and varied appli- 
ances by which the piece of leather is fashioned into a covering for 
the foot; or again the means by which the strip of steel is made into 
a pin or needle, are among the interesting things that may be seen in 
Machinery Hall. 

Conspicuous among the many interesting wonders of science that 
were shown at the Centennial, in 1876, were the few, insignificant, 
blue, flickering, and unstable lights that ushered into existence a new 
era in the history of electricity. In Atlanta, in Nashville, and in 
Omaha a building was necessary to hold the appliances and products 
of the latest of our sciences. Telephones no longer impress us by 
their newness, and the appliances of electricity to heating and lighting 
are now household necessities. To those who treasured the memory 
of the beauty of the lighted Court of Honor at the White City in 
Chicago there was given a greater joy when the entire grounds of the 
beautiful Centennial City in Nashville were illuminated with more 
than seventeen thousand incandescent lamps. Daylight had faded 
into darkness only to emerge into an electric day of brillianey unsur- 
passed. Thus was told the story of the progress of the science which 
as a result of the studies of Franklin, Henry, Morse, and Graham Bell 
may well be regarded as the American science. 

A parting word must be given to the amusement features. How 
the Streets of Cairo, now so hackneyed, linger in one’s memory! The 
Enchanted Swing was one of the novel features of the Midwinter 
Fair in San Francisco, and of weird interest was the Night and Morn- 
ing in Nashville. The Mexican and Japanese villages were excel- 
lent features in Atlanta, and so was the Chinese village in Nashville, 
although the “ Old Plantation ” was more popular. Panoramas such 
as that of the Battle of Gettysburg, or pyrotechnic spectacular shows 
such as The Storming of Wei-Hai-Wei, are of value. The musical 
features must not be forgotten, even if popular fancy leans toward 
Dixie, for the occasional “ Gems-from the Operas” help to leaven the 
mass. At Nashville the military drills by the national and State 


240 POPULAR SCIENCE MONTHLY. 


troops were of considerable interest, and much had been hoped for in 
Omaha in this respect, but the war prevented. 

In this analysis, incomplete, it is true, of these American inter- 
state expositions something has been shown of their design and more 
of their benefits. They have had for their purpose the exhibition of 
the materials, processes, and products of manufacture, but their ulti- 
mate benefit has been that of education. To the thoughtful an oppor- 
tunity has been afforded of following the crude material through the 
processes of manufacture until the finished product has been exhibited. 
The variety of crude materials was shown him, the different processes 
were contrasted, and finally the completed article was exhibited which 
possessed this merit or that advantage according to the process fol- 
lowed. For the mere pleasure-secker there were the delights of 
attractive surroundings, the beauty of the exhibits, and the delights 
of music or other entertainments. Indeed, all the influences are for 
good. 

Let it then be the effort of every one, whether official, exhibitor, 
or visitor, to use his influence to improve and elevate these expo- 
sitions so that only the most desirable localities shall be chosen in 
which to hold them, and Jet the selection ef exhibits be made so as to 
include the most worthy; for then, and only then, will the visitor de- 
rive the greatest benefit. 

And so from time to time and in various plaees we shall have 
these interstate expositions, whieh will show to the world the advanee- 
ment made in the development of the resources of our great country. 


BOOKWORMS IN FACT AND FANCY. 
By WILLARD AUSTEN. 


“What is a bookworm? Tell me if you can; 
I merely mean the insect, not the man— 
A reptile whom a wit like Hood night dub 
A grub that grubs in Grub Street for its grub.” 
Ronert Rock.irr. 


1 O much mystery has gathered around the term bookworm, so 
LO innch imagery has been employed im depicting the appearance 
and devastations of this mythical creature, that many have been pre- 
pared to aceept almost anything, no matter how fabulous, that might 
be said about this unknown enemy of hterature. Reaction against 
these weird and fantastical accounts is indicated by the question, not 
infrequently asked, “ Are there such things as bookworms?” Few 
are aware that in this creature we encounter another case of mas- 
querading, that these “ destroyers of the Muses ” are common enough 
pests plaving other roles than those in which they are familiarly 
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known. Some of them are met with daily in the house and else- 
where, and arouse no unusual interest, while the world goes on 
wondering what a bookworm is like. 

Insects injurious to books and bindings are not a new subject. 
The Greeks and Romans observed and wrote about them, but not- 
withstanding, their knowledge of zodlogy, comparatively speaking, 
was so meager, they do not seem to have felt any of the mystery or 
wonderment about these creatures which we have felt. The terms 
blatta, tinea, silphe, are frequently met with in the works of classical 
writers, and, while we can not be sure of the particular species they 
intended to allude to by these terms, we do in many instances know 
from the context that the creatures known to them had like character- 
istics with those known to us, and that they were given to literary 
depredations as are their descendants. 

The earliest allusion to a book-destroying worm which has come 
down to us from classical lore was rescued from oblivion by the lad 
Salmasius in 1606, when he diseovered the manuscripts of the an- 
thology of Cephalas in the library of the Counts Palatine at Heidel- 
berg. Among the fragments in this collection is one attributed to 
Evenus, the sophist-poet of Paros, who wrote about 450 B. c., in which 
the “foul destroyer ” is thus berated: 

“(Q worst enemy of the Muses, devourer of the pages of books, 
Foul destroyer that lurkest in a hole, ever feeding on what thou hadst 
stolen from learning, 
Tell me, black-colored bookworm, why dost thou lie in ambush to injure 
the sacred decrees while fashioning thy envious image ?” 


Aristotle, in his History of Animals, mentioned the “ little scor- 
pionlike creature found in books ’’; a characterization which obtains 
to-day for the little creature which Leunis calls the “ Bicherscor- 
pion.” Horace addresses his finished book, to which he imputes an 
unbecoming haste to be displayed on the booksellers’ stalls, thus: 
“When thumbed by the hands of the vulgar, you begin to grow 
dirty, then you will in silence feed the groveling bookworm.” Ovid, 
in his exile at Tomi, likens the “ external remorse of its cares” which 
his heart feels to the gnawing of the tinea. 

Considering the fact that Pliny is said to have comprised in his 
Natural History all the knowledge of the natural sciences then known, 
it is a little surprising that he had not more to say regarding book 
inseets. Here and there in his writings, however, he speaks of worms 
in connection with books and papers in the same casual way as other 
classical writers, causing you to feel that he was conversant with 
their destructive tendencies. The epigrammatist Martial in the first 
century, and Lucian in the second, both use the term bookworm; 
Martial, in much the same way as did Horace, warning his book of the 
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fate awaiting it; Lucian, in his well-known dialogue, The Dream; 
or, ‘The Coek, as a symbol of the condition to which miserly man 
may descend. 

Sufficient has been said to show the attitude ot the ancients toward 
these little pests, that had no more regard for their precious thoughts 
than for the utteranees of modern “ statesmen,” whose speeches are 
“read by title and ordered printed.” 

Crossing the cloistered period of the ages ealled dark, when books 
were so few and so constantly used by the jolly monks that these little 
ercatures must have had a difficult time getting a living unobserved, 
we come down to the sixteenth century, by which time books had 
begun to multiply and worms to propagate. In the last quarter of 
this century we find Pierre Petit, who is numbered among the cele- 
brated pleiade of Latin verse writers along with Rapin, Commire, and 
others, addressing these “impudent creatures” in a thirty-four-line 
Latin poem titled In Blattain. 

A eurious and interesting characterization of some species of book 
insects has come to us in the writings of Christian Mentzel, the Ger- 
man naturalist and philologist, who lived in the seventeenth century. 
When one reads that he heard the bookworm erow like a eoek, and 
said, “ I knew not whether sonie local fowl was clamoring or whether 
there was but a beating in my ears,” one can not help wondering if 
there was not something defective in his ear drums; but further on he 
says, “ I pereeived, in the paper whereon I was writing, a little insect 
that eeased not to carol like very chanticlecr, until taking a mag- 
nifying glass I assiduously observed him.” From this one coneludes 
that if the fault were not with his hearing, by which some well-known 
sounds made by book insects seemed to him hke the crowing of a 
eoek, an altogether different cock from the kind we know must have 
lived in his day. 

The earliest observations on the subject possessing any scientific 
value were made by Robert Hooke im his Micrographia, published in 
London in 1665. In many respects this work was a eurious medley 
of facts and fancy. ‘The registers of the Roval Society, of which he 
was a member, testify to the eagerness with which Hooke hurried 
from one inquiry to another with “ brilliant but inconclusive re- 
sults.” Among the many objects which engaged his attention was 
an inseet which he deseribed in a chapter entitled Of the Small Silver- 
eolow’d Bookworm. His deseription shows it to have been the “ fish- 
tail,” by naturalists ealled Lepitsma, well known as one of the pests 
that not infrequently is found in the library as well as other parts of 
the house. 

Many interesting instances of the discovery of bookworms are 
found in the literature on the subject, showing the keen interest felt 
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in the search for specimens of the “ destroyer,” many of them reveal- 
ing the fact that some unique and curious creature which stands alone 
in its taste for literary food was sought. Lr. Blades reported in 1858 
that he found specimens in some black-letter fragments at the Bodleian 
Library, that were recognized by the librarian, Dr. Bandinel, who 
erushed them with his thumb, saying, as he wiped his thumb nail on 
his eoat sleeve, “O yes, they have black heads sometimes.” The 
librarian of Hereford Cathedral, the Rev. F. 8S. Havergal, contributes 
his observations, covering a period of eighteen years, during which 
time he reports that he found two distinet species. From his de- 
scription, however, it appears that he failed to recognize that the two 
were the larva and imago of the same species. Many eases of the find- 
ing of bookworms reported in England and America are not accom- 
panied with sufficient data to determine just what they were. These 
contribute to the general impression that many have sought but few 
have found what were thought to be “ genuine bookworms,” while on 
every hand are those creatures which under the right conditions be- 
eome book destroyers. 

Research among the literature concerning library pests reveals 
the fact that no less than eleven different groups have members that 
are directly or indirectly accused of injuring books and bindings. 
The number of species in each group ranges from one to eleven, 
making a total of over thirty different species. In addition to these 
there are others against which the evidence is at best only circumstan- 
tial. It is not necessary to say that none of these bear any resem- 
blance in any period of their existence to worms, and that the term 
bookworms is a misnomer. The word has become so firmly fixed in 
literature, both in its figurative and literal sense, that its misuse will 
no doubt continue. 

The larger number of these are included in the class Hexapoda, 
or insects. Two species belong to the class Arachnida, which em- 
braces the scorpions, spiders, mites, ete. One of these, Chelifer can- 
croides, known as the “ book scorpion,” although not a true scorpion, 
belongs to the order Pseudoscorpiones, and is probably what <Aris- 
totle had in mind when speaking of the “ little scorpionlike insects 
found in books.” The other species is known as Cheyletus eruditus, 
of the order Acarina, or “cheese mites.” These two are known to 
be carnivorous in their habits, and there is some question as to whether 
they haunt books for the purpose of feeding on them or on other 
creatures to be found there. 

Of those in the class Hexapoda, which comprises all the other 
known book pests, there can be no question as regards their destruc- 
tiveness. Many are known about the house by the name of the 
article they are most frequently found in, and unless driven by a 
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lack of those things more to their liking, they do not invade the liter- 
ary sanctum. Some are so cosmopolitan in their tastes that they 
secm to take whatever is most convenient, whether it be books or 
boots, pepper or poison. 

As has been said, the earliest observation of value was made by 
Tooke on Lepisma, commonly known as “ fish moth ” or “ silver fish,” 
from its resemblance, in shape and coating, to a fish; also as “ bristle 
tail,” from its caudal appendages. ‘They are found in closets, eup- 
boards, and clothes baskets. Opinions have diitered as to its destruc- 
tiveness to books, but the weight of evidence is against the insect. It 
seeks the paste and sizing used about books, and this leads it to attaek 
bindings and labels. There is a theory that paste made from pure 
starch is not to their liking, but this is not substantiated by obser- 
vation. 

Termites or “ white ants,” another misnomer, since they are not 
true ants, are also well-known ravagers whose deeds of destruetion 
assume a serious aspect, especially in the tropies. “ Humboldt,” 
according to Shimer, “informs us that in all equinoctial Amer- 
ica, Where the white ants abound, it 1s infinitely rare to find papers or 
books that go back fifty or sixty years.” ‘Their destruction to timber 
has been the cause of serious accidents, at one time so weakening the 
supports of a dwelling that a whole dinner party was precipitated 
from the third floor to the basement. These pests belong to the order 
Isoptera. The Ameriean species is known as Termes flavipes, and 
several well-authenticated cases of their having done serious injury 
to books and bindings in this country are recorded. As the chief 
sustenance of these insects seems to be dead wood, it may be that the 
inereased use of wood in paper will make modern books, which book- 
worms are said to seorn, more tempting than ever to them. 

By opening quickly some old book which has lain long unused, 
one may see tiny pale creatures with knowing black eyes scurrying 
across the pages. These insects are known as * book lice,” or by the 
Germans as “ Staublaus” (dust louse). Entomologists have given 
them the high-sounding name Atropos divinatoria. They belong to 
the family Psocidw, of the order Corrodentia. Some writers, begin- 
ning with William Derham, in 1701, are of the opinion that this. 
delicate little creature makes a noise like unto that of the coleopterous 
inscet ealled “ death-watch.” These little fellows are said to have 
stout jaws with whieh they do damage to books, dried plants, ete., 
“nibbling away the leaves and covers of the former.” 

Of all the inseets that injure books perhaps the best known are 
the cockroaches, scientifically called Blattida, of which there are five 
species whose bookish habits are unquestioned. Many instances of 
gscrious damage done by them to the bindings of books are on record, 
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the most important, perhaps, being that of the Natural History 
Museum Reports, at Albany, where Mr. J. A. Lintner found a hun- 
dred volumes or more so badly damaged by roaches that they could 
not be moved without coming to pieees. The United States Senate 
Reports, bound in eloth and leather, some fresh and new, have been 
badly damaged at Washington, in the efforts of these pests to get at 
the paste with which the eovers were fastened to the volumes. The 
species known to commit these depredations are the “ Croton bug” 
(Blatta germanica), smaller than the others, but considered by some 
writers as the worst pests of the family; a little larger species, called 
Periplaneta orientalis; and a large species, known as Periplaneta 
americana, or NKakerlac. Against two other species, Blatla aus- 
tralasie and Blatta gigantea, there is not so much evidence. 

Among the moths, or millers, order Lepidoptera, are found sev- 
eral species which injure books, the best known being the Aglossa 
pinguinalis, commonly ealled “grease moth.” The larva of this 
species is at first a pale, flesh-colored grub, but as it matures it becomes 
quite black. It injures bindings by constructing long “ silken 
tubes,” in which it remains until full fed. Sometimes they spin a web 
between the volumes, “ gnawing small portions of the paper with 
which to form their cocoons.” This species belongs to the family 
Pyralidide. Of the family Gcophoride two species are known to 
injure books: Acompsia pseudospretella, and an undetermined species 
of Depressaria. Under the name Gcophora, William Blades de- 
scribes the ravages of the former on two leaves of a “ Caxton,” and 
accompanies his remarks with a photographie illustration of the dam- 
aged leaves, from which it is at once seen how irregular is the gnaw- 
ing of this speeies. The newspaper aecount of the finding of book- 
worms in the Lenox Library not long ago classed the larve found 
with this speeies. 

The largest number of book-destroying insects are found among 
the beetles, of the order Coleoptera. ‘To this group belong the “ book 
borers.” The species thus far considered have been more or less 
dilettants in literature. The bectles, however, seem possessed with a 
true spirit of investigation, and when they undertake a piece of work 
in a serious fashion they go to the bottom of it, sticking elose to the 
line laid down. This characteristic distinguishes these insects from 
all others, and makes it comparatively easy to determine when they 
have been at work in a worm-caten volume. No less than sixtcen 
different species of this order have been cither detected in this work, 
or such strong cireumstantial evidence has been found against them, 
that there is little doubt as to their guilt. Some insects seem to de- 
stroy books for the sheer want of something hetter to do; some do so 
in seeking the paste and sizing used in and about the books; others 
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because the leather bindings are desirable material in which to un- 
dergo transformation; and, again, others haunt book shelves and books 
in search of prey in the form of living creatures. But among the 
beetles are found tiny little grubs that seem to have a genuine intent 
to destroy; that set out deliberately to wreak vengeance on man’s 
record of his thoughts, deeds, and discoveries, and, as if knowmg the 
means Which man uses to destroy, have sought to imitate him in the 
effects produced. As a result we find books filled with small, round, 
shotlike holes strongly suggesting the results which might follow 
trom the nse of the family Bible by the restless boy as a target for his 
first shotgun. 

The book-destroying beetles are all grouped under three families: 
Dermeslide, Scolytidw, and Ptinide. The Dermestide inelude the 
“ flower beetles ” and the well-known “ carpet bug.” The species of 
which there can be no doubt as to its disposition to pierce book bind- 
ings is Andhrenus varius, which Glover says “is a very pretty insect 
when examined under a inagnifying glass, being beautifully marbled 
or varicgated with black and gray.” Another member of this family, 
against which there is less evidence, is Dermestes chinensis, so named 
by Dr. L’?Herminier, of Guadeloupe, who reported a loss of nearly 
four hundred volumes from its ravages. Evrichson believes this to 
have been the well-known Anobium paniceum. Dermestes lardarvus 
and Atfagenus pellio are others of this family mentioned in the same 
category, 

The family Plinide includes two groups, dnobium and Plinus, 
the first being generally known as the “ death-watch,” from the peeul- 
iar sound, like the tiek of a wateh, which is produeed by striking 
against a hard substance with their tiny jaws. Superstitious persons 
have long considered this noise an omen of death, henee the name. 
Instead of an il] omen, this noise proves itself to be a love-eall between 
the sexes, and may be imitated accurately cnough to elicit a response. 
One of the best known of these beetles is called Sitodrepa panicea, 
generally known in Europe as -Lnobiwm paniceum. Tt is a eosmopoli- 
tan feeder, having a reputation in several different fields of aetivity, 
commercial and scientifie as well as literary. To druggists it is known 
as “the worm,” and their stock of ginger, rhubarb, Cayenne pepper, 
nux vomica, and belladonna root all appear to be equally to its hking, 
tin foil being no formidable barrier to its persistent search. Leather 
dealers have suffered from the destruction wrought by this little fellow 
to such an extent that whole eases of boots and shocs, carriage trim- 
mings, ete, have heen ruined. Po this species belongs the inseet found 
a few vears ago at work Ia volume of Dante's Divine Comedy, whieh 
had heen seut to Cormell University brary from TFlorenee. The 
larvie are about three to four millanetres in length, of a dirty-white 
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color, head tinged with brown, and black mouth parts, with the ab- 
domen strongly curved. The adult is a small, cylindrical, brown 
beetle from two to three millimetres in length, with head bent down 
and wing covers marked with fine punctate strie. 

Professor Poey made extensive observations of an insect in Cuba 
which had destroyed about four thousand volumes. He called it 
Anobium bibliothecarum, and Schwartz thinks the injury reported 
by Iferminier from Guadeloupe should be attributed to the same 
species. Anobium striatum and pertinax have long been known to 
injure books by their “ gnawing and burrowing,” not only in and 
through the bindings, but also entirely through the volumes. Nico- 
bium hirtum, a native of southern Europe, where its larvee have been 
found doing like injury, is only locally abundant, and for this reason 
has never been considered a serious library pest. Schwartz says, 
“Tn one way or another the insect has found its way to North Amer- 
ica, but has alwavs been regarded as a great rarity with us.” 

The Ptinus group embraces Plinus fur, Ptinus mollis, Ptinus 
brunneus, and Ptilinus pectinicornis, called by Leunis “ Bicher- 
bohrer.”’ According to Butler, a peculiarity of this genius—that of 
dissimilarity of shape between the sexes—is well illustrated by the P. 
fur, the male being almost cylindrical, the female inflated or rounded 
at the sides; so mneh variation that they might be taken for two dif- 
ferent insects. Ptinus brunneus, although similar to P. fur, is dis- 
tinguished from it by being wholly of a light-brown color and desti- 
tute of whitish bands on the wing covers. Some writers speak of this 
species as the “ book beetle,” while Sitodrepa is spoken of as the 
“spice beetle.” Dr. Henry Shimer makes the following statement 
regarding their method of boring: “ They usually operate in leather- 
bound or half-bound volumes by boring galleries along in the leather. 
... They usually bore along quite under the surface of the leather, 
cutting it almost through; occasionally a small round hole penetrates 
through the leather to the outer surface.” 

One of the most famons cases on record of insects boring through 
books is that reported by M. Peignot, in which he states that twenty- 
seven folio volumes were pierced through im so straight a line that 
a cord might be passed through them and all the volumes raised by 
means of it. Different writers give the credit of this feat to dif- 
ferent members of this group, so that the most that can be said is 
that it was the work of some member of the Ptinide. 

In the family Scolytide only one species belongs to the book 
ravagers. It is known as [ypothemus eruditus, and was described 
by Westwood in 1836 as “ pitchy black, the head of the same color. 
entirely concealed from above by the front thorax.” It is very 
minute in size, being abont one twenticth of an inch in length. So 
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far as its depredations have been observed it confines its work to 
the bindings of books, making furrows in all directions much as it 
does in the sap wood of dead trees. The strong resemblance of its 
burrowing to the gouging done by an engraver’s chisel has given to 
this family the name of * engraver beetles.” 

A review of the different families of insects whose habits under 
favorable conditions lead them to infest books and bindings will 
show them to be more or less well defined according to their feeding 
habits. The book scorpions and mite, Cheyletus eruditus, which, as 
we have seen, do not come under the head of insects, are primarily 
carnivorous, and their presence in books may be due to the fact that 
they find there animal as well as vegetable food. This is certainly 
true of the book scorpion, which feeds on mites, book lice, and other 
small insects. The “ fish moths ” or “ silver fish,” the “ book lice,” and 
the * cockroaches ” can have no other reason for infesting books than 
their liking for farinaceous substances such as are used in and about 
the bindings and labels of books. For this reason the damage done 
by them is largely confined to the exterior or interior of the bindings, 
and only so much of the book itself is injured as comes in their way in 
their search for food. The “ white ants’ feed principally on wood, 
and in and about books there is more or less wood fiber which would 
be to the liking of these voracious feeders. The moths and beetles 
are the burrowers and borers. They seck retired places in which to 
lay their eggs where the larvee will be surrounded with food for their 
growth. The moths and some of the bectles are more given to bur- 
rowing in the bindings, keeping close to the outer surface for the pur- 
pose, it is thought, of making it easy for the imago to emerge after the 
change is completed; while others bore straight tunnels often from 
cover to cover. 

A natural conclusion for one who has gone over the literature of 
book-injuring pests to reach is that the many persons that have been 
industrionsly looking for the bookworm, as well as those that have re- 
ported the finding of isolated specimens, some dead, some alive, have 
had in mind the one creature which bored holes in books. ‘The fre- 
quent use of the terms “ genuine bookworm,” “ the real bookworm,” 
ete., reveals the fact that the users of these phrases approached the 
subject with a preconecived idea of the kind of creature they should 
find to account for the ravages only too apparent on scores of volumes 
which pass through the hands of booksellers and book keepers. Too 
many the boring beetles are the only creatures which are rightfully 
-alled bookworms, and in their search other book pests have not been 
taken into account. 
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HYDROPHOBIA IN BAJA CALIFORNIA. 


By DANE COOLIDGE. 


HEN, in 1884, Pasteur discovered the true nature and cure 
of hydrophobia, he dispelled the accumulated superstition of 
centuries regarding this mysterious and dreaded disease. But in 
some countries where hydrophobia exists his cure is not yet known, 
and the old superstitions remain. While collecting mammals near 
San José del Cabo, in the cape region of Lower California, two 
summers ago, I found the country people very fearful of wild ani- 
mals, especially of skunks and coyotes. My Mexican boy, whom I 
had sent on an errand, remained perched half the afternoon in a 
thorny mesquite tree because he had seen a coyote and was afraid it 
was rabioso. But they fear the skunks most of all because of their 
habit of approaching men in the night while they sleep, and biting 
them on the toe or ear, or any exposed part. In defense, unusual 
precautions are taken to exclude them. The windows of the houses 
are barred with iron, and the doors are made in halves, horizontally, 
so that the lower part may be closed to keep out animals and snakes 
without interfering with free ventilation. ‘The common people, who 
live in brush houses, blockade their doorways at night, and rely on 
their cur dogs to attack any animal which may come near. 
Notwithstanding all this evidence, and innumerable ghastly 
stories, I remained a month in the country, at the rancho of Fran- 
eis Pazik, a very intelligent and well-educated Bohemian, without 
seeing any rabid animals. Then, one evening just at sundown, a 
crowd of men came up the path, leading one of Pazik’s mules and 
dragging the carcass of a skunk. They said that it had come out into 
the open field where the mule was picketed and bitten it on the 
hind foot. All of them insisted that it was rabid, and cited its ex- 
treme emaciation as a proof. The young man who dragged it showed 
me his great toe, half burned off with blue vitriol, and told me that a 
skunk had bitten hin there two months before, and the doctors had 
burned it. These native “doctors” are uneducated men who live 
on the superstition of the people. In the case of hydrophobia their 
methods are characteristic. There are in the cane fields little insect- 
eating animals called shrews which, in that country, give off a scent 
so like that of a skunk that Pazik has hunted them out with his dogs 
in the night by mistake. The “doctors” pay as much as two dollars 
apiece for shrews on urgent occasions, and, mixing their bodies with 
herbs and roots, form a concoction which they claim will ward off 
hydrophobia. Besides this, they also bleed the patient and cauterize 
the wound. 
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Aceording to the Mexieans, there are two kinds of rabies: that 
affecting the head and that affecting the stomach. When animals 
have rabia in the head they beeome stupid and move about slowly, 
biting at everything they see or toueh. They are not violent, and 
become very thin. But when they have rabies in the stomach it 
gives them great pain, and they bark and how! and race about fran- 
tically, chasing other animals and tearing them. Mr. Cipriano 
Fisher, of Santa Catarina, told me of his experience with a coyote 
which had rabies in the stomach. He was hunting deer at Cape 
San Lucas, and had killed two. Carrying the smaller one and _ his 
eun to camp, he returned unarmed, except for the kmfe which 
every one wears in that region, to bring in the other. As he went 
down a deep cafion he heard a coyote ahead, howling in the peeuliar 
way which he knew to be characteristic of the rabioso. <All the 
hunters claim they can recognize the howling of a rabid coyote, and 
they say that no other animal] will answer it or go near it. The howl- 
ing approached rapidly. IXnowing that he could not eseape by run- 
ning back uphill, nor kill it with lis knife without being bitten, he 
stepped quickly into the brush and cut a long green club. As he 
turned back into the open place he saw the coyote down the eafion, 
leaping up and snapping at the air, When the covete saw him it 
broke into a furious run up the trail, and when, as he says, about 
thirty feet away, made a flying leap at his faee. Ie jumped to one 
side, struck the rabid animal in the back of the head as it passed, and 
killed it with the one blow. 

Skunks are particularly dangerous to persons who sleep out at 
night. J. Ellis McLellan, a field collector of the United States De- 
partment of Agriculture, whom T met at San José del Cabo, told me 
of an unpleasant experience he had with a skunk while eoming down 
from La Paz. On account of the heat he had ridden in the night as 
far as Agua Caliente, where he stopped near a ranch house to sleep 
til morning. Although the night was warm, he eovered his head 
with a serape for proteetion from insects and wandering aninals. 
Early in the morning he was awakened by a twitching at his blanket 
and, raising the serape, saw a skunk biting aud jerking at it. Realiz- 
ing the gravity of the situation, he reached for Ins heavy knife, and 
then, suddenly throwing aside the serape, he leaned forward and put 
his whole foree into one blow. As he ducked under the blanket 
again, for protection, the dogs from the house rushed out in a body 
and pounced upon the dying skunk, which they worried on top of 
MeLeHan until the ranch people beat thei off. When skunks bite 
at men’s tocs and cars, or at blankets in this way, it is taken as an 
indication that they are rabid. 

Shortly after this T saw a voung man at Miraflores who had just 
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been seized with hydrophobia. Two months before he had been 
bitten on the great toe by a skunk as he lay asleep in his house at 
Agua Caliente, but had shown no symptoms of the disease until that 
day, when he suddenly began to bite at the door jamb in the store 
at Miraflores. They put him into the brick jail, where he soon be- 
came very Violent. When I went down to the jail the next morning 
I found a group of Mexicans about the huge wooden door, which was 
chained fast and tied with riatas in addition. From the inside there 
came a succession of thumps and blood-curdling groans and strangles. 
I peered in through the barred window, and saw the unfortunate man 
lying on his back in a corner, spasmodically kicking out his legs from 
his chest and rolling his dilated eyes. Suddenly he leaped to his feet 
and, grasping the iron bars, shook the great door violently, chained 
and tied as it was. Then he seemed to leap against the walls, and at 
last fell down, groaning. He soon became rational again, and began 
to talk throngh a crack in the door to an old man whom I took to be 
his father. He asked for water, but they would not give him any, and 
while he was pleading for a knife or pistol another spasm seized him. 

Presently the judge came over with two policemen. They said 
they were going to take the rabioso out and tie him to a tree, because 
he was getting the jail too dirty, and might not die for a week. As 
soon as the spasm passed, and the man lay weak and moaning, the 
burly policemen loosed the riatas, and, stepping in quickly, seized 
him from behind. He protested pathetically against going into the 
hot sunshine, but they pushed him out and started toward the corral 
to tie him up. But when the fierce sun struck him he was racked by 
horrible convulsions. Ie kicked and struggled, bit at his shoulders, 
and blew spittle into the air when he threw his head back. The 
policemen breathed hard, and the old man, his father, hugged himself 
in agony as he walked behind. There was a desperate struggle, then, 
with a final paroxysm, the rabioso suddenly collapsed and hung limp 
in their arms. At first they thought that he was dead, but when he 
showed signs of life they carried him to the corral and tied hin to a 
tree before he became conscious. Two days later he died. 

Pasteur himself does not undertake to cure patients who have been 
seized with spasms; but the judge told me that, fifteen vears before, 
an Italian doctor had come through their country making marvelous 
cures. When he arrived at Miraflores there was a rabioso in the 
jail who was so badlwv atilicted and so long-lived that the judge had 
ordered him to be shot. When the Italian doctor heard this, how- 
ever, he asked permission to try an experiment on the man. Tis 
being granted, he had the patient lassoed, dragged to the river, and 
held under water until he was apparently drowned. After the 
rabioxo was full of water, the doctor rolled him on a barrel and re- 
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suscitated him; then he gave him some medieine which cured him. 
Cipriano Fisher told me that he had cured a valuable bulldog of 
rabies by this same method, using the bitter juice of the pitahaya, a 
species of eaetus, for medicine. This crude means of alleged cure is 
unique, and seems based on the theory that the antipathy of rabid 
animals to water, implied in the name hydrophobia, is the cause of 
their death, and partial drowning, therefore, a cure. 

Rabies is extremely prevalent at times in certain districts of the 
Cape region. MeLellan says it does not oeeur north of the tropie of 
Caneer—that is, of La Paz and Todos Santos—and it is hardly known 
in the thiekly populated distriet about San José del Cabo, but at 
Cape San Lueas, and especially also along the base of the mountains 
near Miraflores and Agua Caliente, where it is very hot and dry, 
rabid animals are greatly to be feared. While collecting in these 
mountains I passed several good ranches which had been deserted 
because, as my guide said, stock eould not be raised there successfully 
on aceount of the rabia. 

This man had worked as a ranchero or stock herder for two years 
on one of these ranehes, and had been obliged at one time to kill 
eleven eattle and seven sheep and goats in two weeks on aeceount of 
their having rabies. It was part of his duty to follow up rabid 
eovotes, foxes, skunks, and wild cats when he saw them or heard 
their peeuliar ery, and shoot them before thev hit the stock. But he 
assured me very gravely that he preferred to work in the valley for 
less wages rather than have charge of Chollalito raneho; and when 
we camped there for a night he slept on top of the pack boxes, with 
his bare feet wrapped in blankets and a serape over his head, and 
reverently pulled out the blessed rag he wore around his neck, in 
order to more surely protect himself against the rabid skunks and 
coyotes. There is, however, very little danger in traveling through 
this interesting country. Cases of hydrophobia are comparatively 
rare, and some scientists who have collected in Baja California have 
even denied its existence there. But with the traveler, as with the 
native, there remains the vague, constant, but unrealized expeetation 
of seeing some raging coyote come tearing through the cactus, or of 
having his toe bitten in the middle of the night as he sprawls in the 
heat and darkness. 


Proressor WELLDON, in the British Association, expressed his sense of 
the intellectual insolenee of those who presume to say, notwithstanding our 
ignorance of animal characters, that beeause a characteristic seems to us 
minute and without importanee, it is therefore without importance to the 
animal. Until we know the function of the animal throughout, and can 
picture its physiological processes thoroughly, we have no right to say, 
a priori, that this or that feature is of no use. 
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THE SENSE OF COLOR. 


By M. ANDRE BRACCHI. 


TIEN the different rays of the solar spectrum strike the eye 

separately they each produce a particular characteristic and 
subjective impression, which is called color. Ingenious theories have 
been set forth by physiologists, like Young, Helmholtz, Hering, and 
others, to explain the perception of colors by our eye, but the prob- 
lem still awaits solution, and is not likely to be explained from that 
side, because it is rather psychical. The laws regulating the percep- 
tion of colors are not physiological; we perceive only relations. We 
know that the sense of color may be modified independently of that 
of light and of space. Two phases may be distinguished in its evo- 
lution. Every light, whether chromatic or not, produces a simple 
luminous impression on the retina—a simple excitation of the op- 
tic nerve, without being analyzed by it. In the second phase the 
brain, the psychic center of color, intervenes. ‘There may obvi- 
ously be considerable differences between persons in the interpre- 
tation of what we call colors, and we may judge that there is an 
education of this psychical center, and that it is an important 
matter. 

Different as the ways of interpreting a sensation of color may be, 
there are still some fundamental ideas in the matter which painters, 
for example, do not all observe. Some, like the impressionists, 
exaggerate them, and others neglect them. Which of these are 
wrong? and which right? are questions we are not concerned with, 
our purpose being to show that many of the phenomena of color, 
shade, sources of light, ete., escape a large proportion of persons 
unless they are attentive observers. If we visit the exhibitions of 
the impressionists we shall be entertained at the criticisms we hear 
over the canvases of such painters as Renoir and Monet; youths 
who have just: come out of the drawing school declaring that their 
master never taught them to put blue on a face, and that in Nature 
all shadows are gray or black, and none red or violet; and we should 
astonish a great many people if we should say that a white robe 
should never be painted in a portrait picture with white lead alone. 
“ All skies are blue, all trees are green, all pantaloons are red,” said 
a celebrated painter who was trying to show how the habit of seeing 
a colored object in a certain way prevented one from perceiving the 
different colors that might be applied to it. We recollect the trouble 
of a brave youth who, having sat for his portrait to a celebrated 
painter, was distracted at perceiving green in the reflections of the 
hair of his likeness. Yet there are in Nature shadows that are blue 
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and reilections that are green, and if we do not see them habitually 
it is because we do not give sufficient attention to them. 

A common division of the speetrum is into warm and eold eolors. 
The warm colors are red, yellow, orange, and yellow-green; the 
cold colors are violet, blue, green, and blne-green. This is not an 
arbitrary division, but answers to a fact of experience which passes 
from our physical to our moral impressions, aud may cause in us 
feelings of comfort or uneasiness, Joy, sadness, or moral depression. 
Some persons are intlueneed by the gray-colored sky, others are gay 
when the day is bright. It is a current expression that the color of 
the southern landscape is warm. Goethe said that blue eaused him 
to feel cold. 

The terms warm and cold are teelnical expressions in the arts. 
A color tone is cooled by putting blue in it, and warmed by adding 
red or yellow. “This practice is not arbitrary,” says M. IF. Braeque- 
mond in his book on Design and Color; “ it copies the colored aspects 
which uatural light imposes on all imitation that seeks to realize the 
colored and factitious light of painting. To reach this, art observes 
the order according to which the natural heghts distribute their vari- 
ous colored elements, and classes hunimous aspects—a process which 
it has always observed—into the two categories of warm and eold. 
TLence, so far as examples come to us, this contrast is casv to verify; 
at the Louvre, for example, in works from Pompeii, and in those of 
all the masters.” Preyer relies upon this division of colors into 
warm and cold for a comparison of chromatic sensations with thermie, 
and for supposing that the color sense is developed from the sense 
of temperature. Chromatic sensitiveness to this author is only a 
special case of thermic sensitiveness linited to the retina. Darwin’s 
ideas were evidently the same; the whole human body was a sort 
of retina capable of improvement; we may, it is true, suppose with 
Lord Kelvin that * there is absolute continuity between the percep- 
tion of heat by the retina of the eye and its perception by means 
of the tissues and nerves.” 

A very elementary experiment will easily enable us to reeognize 
these different qualities of colors. Set a lighted eandle on a table 
near a window; there are then two sonrees of lght—the daylight, 
blue and cold, and the heht of the candle, orange-red and warm. 
Cast a shadow on the white paper by holding a pencil straight up. 
The shadows cast by the candle will be blne to a degree that no one 
ean mistake it, a greenish blue. Placing the pencil between the 
window and the eandle and looking at the shadows, we have, first, 
the ble shadow of the eandle, and then the shadow projected by 
the cold davight. The color of the last, thongh perhaps less evident 
than the other, is an orange-vellow, of rich, warm tone. 
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From this little experiment we may conclude that a warm light 
provokes a cold shadow, a cold hight a warm shadow, and that the 
color of the shadow is complementary to that of the light. In the 
experiment, daylight was the source of the cold light. Let us now 
take a third source of light, warmer than that of the candle, the 
flame produced by burning aleohol and salt—a very warm, deep 
orange light, which makes the light of the candle seem cold and its 
blue shadows appear yellow, while its own shadows are blue. 

We recently observed a very striking example of these warm and 
cold appearances of light; it was at the theater: a beam of red light 
shone brightly upon an actor, whose shadow was absolutely green. 
Some of the people around us were astonished at the phenomenon, 
which they could perceive very plainly. Phenomena of this kind 
are produced every instant in a nature illuminated by the sun; 
nearly all the shadows are colored in hues which we can distin- 
guish with a little attention where the unpracticed eye sees nothing 
but gray. Thus in a mountainous country, exposed to the warm light 
of the sun, the mountains in the horizon appear blue through the 
haze; then, as evening draws on, the sun appears a deeper orange, 
more reddish, while the sky seems green by contrast, and the red 
rays of the sun falling on the mountains turn them violet, in those 
beautiful tints which give so much glory to those countries of large 
shadows and bright lights. 

However intense the light of day may be, it is therefore always 
colored, and gives those colored shadows which painters do not 
always observe. The painter, in fact, should make an analysis of 
the complex light around him, and should repeat the result in syn- 
thesis on his canvas. Upon hardly any other condition can he 
represent the transparency of the atmosphere, or the luminosity of 
a subject or a landscape. These colored shadows are not, there- 
fore, false colors, as often seems to be believed, or optical illusions; 
they are really existent, but our eyes are hardly ever practiced 
enough to discern them; we are deficient in education of the color 
sense. This education is not hard to attain. There are persons who 
have special aptitudes and are consequently remarkable colorists, 
just as some persons have an admirably organized ear for music; but, 
besides these, it is possible for all persons endowed with the faculty 
of observing and capable of attention to acquire with considerable 
rapidity the faculty of discerning colors, where they at present 
hardly see anything but confused gray masses. (The epithet gray, 
we may observe, is used as applied to many things the color of which 
is not susceptible of exact determination.) Such attentive observation 
of colors is, however, attended: with some danger to painters. Every 
person prefers some one color, is influenced by a particular shade. 
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When we examine the works of the painters we see that there are 
many differences in the way of seeing. Some sce blue, red, green; 
others see elear, others obscure. In the analysis of a complex color 
it happens that there is sometimes an auto-suggestion. Where there 
is a hardly defined violet, the painter will exaggerate it on his can- 
vas, and will be obliged, in order to keep up the right tone, to in- 
crease the intensity of the colors next to it. Henee arises a common 
error with painters, who start with a true prineiple, but are not 
able to apply it properly, and give their picture a tonie violet, green, 
or yellow, beyond all reason.—T'ranslated for the Popular Science 
Monthly from the Revue Scientifique. 


SKETCH OF THOMAS EGGLESTON. 


By Pror. DANIEL 8. MARTIN. 


pa a general rule, the work of the scientist is not of a kind to 
attract conspicuous notice from the public, especially in great 
eities, filled and thrilled with commercial and political aetivity; and 
so it comes to pass that men of rare attainments and untiring energy, 
in the highest walks of life and thought, may spend their whole life- 
time in sueh an environment, and be scarcely known outside of a 
linited eircle of kindred minds. They may eonfer lasting benefits 
on the community, render important services to the whole country, 
and be widely known and honored in other lands, and yet receive 
but little general reeognition in the place of their abode. 

Such a man, in such a community, is Prof. Tuomas Eereston, 
of the city of New York. He has been too busy and too modest to 
seek prominence in the public eye, and his scientifie work has been of 
a kind that does not lend itself readily to popular leetures or start- 
ling announcenients; but as a mineralogist, a metallurgist, and a 
mining engineer, and as the planner and founder of the great School 
of Mines of Columbia University, he has made a deep and permanent 
impress on the history of science in the United States. 

Professor Egleston is of New Ingland stock, his ancestors hav- 
ing been among the first settlers of Dorchester, Massachusetts, in 
1635. Thenee they came by a toilsome and perilous journey to 
Connecticut, and founded Windsor, which was thenceforward their 
home, and whence his father eame to New York. The removal to 
Connecticut arose from a desire for greater freedom of life and 
worship than they found in Massachusetts; and Professor Egleston 
has been deeply interested in studying the little-known records of 
this movement, and the influence which it exerted, as an almost un- 
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written chapter in American history. Ile proposes to publish these 
researches, together with much other material relating to our colonial 
history, in which he is an enthusiastic student. 

Ile was born in New York, on December 9, 1832. As a boy 
he took considerable interest in certain aspects of science, and at the 
age of thirteen had gathered a collection of minerals and rocks. He 
attended Yale College, and in the later years of his course took 
special elective work in chemistry. After graduating there in 1854, 
he was for a time an assistant to Prof. Benjamin Silliman, Jr. Sub- 
sequently he went abroad, partly for his health, and: was advised to 
spend some time in Paris. With no special professional purpose, but 
from a general desire to improve his time, he began attending lec- 
tures on geology and chemistry at the Jardin des Plantes, under 
D’Orbigny (a brother of the eminent writer) and Hilgard, and he 
worked with much energy in the laboratories of those departments 
at the Jardin. He thus attracted the attention of some of the 
faculty of the Ecole des Mines, who offered him larger facilities in 
that institution, which he at once accepted. After much very in- 
teresting study in the paleontological laboratory there, he decided 
to go regularly through the entire course, and accomplished that 
purpose with notable success and honor, graduating in 1860. He 
had worked as an assistant in every laboratory of the school, and 
in the summers had traveled through much of France, becoming 
familiar with its geology, mineral resources, mining works and 
processes, and gaining a mastery at first hand of all branches of 
those subjects. Those years were to him full of interest and enjoy- 
ment; friendships were formed that have enriched his whole life; 
and in it all the man was being remarkably prepared for the work 
of developing those forms of science and of industrial progress in 
our own country. Professor Egleston has always retained a strong 
feeling of attachment toward the Ecole des Mines, which has like- 
wise been warmly reciprocated. He has shown his interest by two 
gifts to the institution, of five thousand dollars each. 

Returning hither in 1861, just as the war cloud was darkening 
over the land, he received almost immediately an appointment at 
Washington, to take charge of the mineralogical collections and 
laboratory of the Smithsonian Institution. Atier two years there 
he conceived the purpose that determined his whole career, and has 
so greatly influenced both American science and American mineral 
development—that of a school of mines at New York. 

At that time there were, indeed, in this country schools of sci- 
ence, well organized and well equipped—the Sheffield School at 
Yale, the Lawrence Foundation at Harvard, the Rensselaer Poly- 
technic Institute at Troy, and others. But their scope was rather 
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general in charaeter, and there was no institution planned and 
nrmieed with distinct reference to mining and metallurgy as its 
main abies, Mr. Egleston, as he was then known, saw and felt 
this lack, and planned to aiple ibs 

There is not space here to detail the circumstances under which 
he was led to prepare, in 18638, the Plan for a School of Mines in 
New York; but the modest little outline then drawn up and printed 
has been exceedingly rich in results. It was taken up with interest 
by certain leading trustees of Columbia College, as it was then called, 
especially by the late George T. Strong. The president, the late 
Dr. Charles King, and a majority of the board, favored the experi- 
ment, for so it was regarded, and arrangements were finally made 
to begin it in the autumn of the next year, in limited quarters in 
the old college building on Forty-ninth Street, and with provision 
for but a small number of students—not over twenty. Part of the 
instruction was to be given by members of the existing eollege fac- 
ulty; and three new professors were appointed to special chairs for 
the school, to be compensated wholly by fees therefrom. These were, 
Professor Egleston, mineralogy and metallurgy; Prof. Francis Vin- 
ton, mining engineering; and Dr. ©. F. Chandler, chemistry. 

Meanwhile, in June, 1864, President King was succeeded by the 
late Dr. Barnard, whose strong interest in science made him a warm 
supporter of the sehool. Already some prominent people were im- 
pressed with the value of such a movement, and disposed to aid it. 
A fine colleetion of minerals was purchased and presented by Mr. 
Strong, and another was given by Mr. Gouverneur Kemble. 

On the opening day, November 15, 1864, the number of appli- 
eants was far beyond expeetation and provision; the school was 
found to respond to a need and a demand that had not been sus- 
pected; it was a sueeess from the first. In a year or two it had 
become an institution of reeognized importance; ample quarters were 
provided for it in a large building, formerly a manufactory, on the 
Fourth Avenue side of the college block, and important additions 
were made to its corps of instructors—particularly the emiment ge- 
ologist, Dr. J. 8. Newberry, of Cleveland, Olio, whose noble geo- 
logical collection was deposited and used in the School of Mines, 
and whose breadth and power and personal magnetisin so profoundly 
influenced scientific Interest and progress in the city of New York 
for more than twenty years. 

Such was the beginning of the school; its career has been one 
of unbroken growth and increasing influence. After some ten years 
it was found needful to take down the plain old transformed faetory 
and erect a new building on its site, with larger space and improved 
facilities. Fifteen years later Columbia College was removed to its 
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new site on the Morningside Heights, where now the School of Mines 
is installed in stately fireproof structures, whercin its great accumu- 
lated treasures of collections, apparatus, models, and varied appli- 
ances of instruction are safely and permanently housed. 

The influence of this school upon seience in New York city has 
been incaleulable. Only those who have lived in touch with the 
scientific life of the metropolis during the period since the close of 
the civil war ean appreciate the change that has taken place in pub- 
lie feeling regarding science, or can recognize how largely that change 
is due to the existenee of such an institution, and to the presence 
of such a body of strong and able professors, in constant and active 
co-operation in the interest of science. The school attracted notice 
from the first, abroad as well as throughout this country. In 1871, 
seven years from its opening, a writer in the North American Review 
characterized it as “already more scientific than Treiberg, more 
practical than Paris,” and emphasized its influence both upon science 
and upon mining interests in the United States, pointing out that 
the literature pertaining to mines and their working had been very 
limited in the English language, and that the instruction in the 
school had to be chiefly given by leetures; but that these courses 
would gradually develop into a literature. 

These suggestions have been fully justified by the results of the 
last quarter century. The vast development of our mineral re- 
sources has been largely under the direetion of graduates of this 
school. Hundreds of them are to-day in important positions of sci- 
entific trust, not only throughout our own country but in South and 
Central America, Australia, China, Japan, and even Europe itself. 
The lectures of the professors, and the articles constantly published 
in the School of Mines Quarterly, have indeed given us a literature 
of the subject in English. The local influence in the city has been 
great, upon scientific edueation in secondary schools, and upon gen- 
eral publhie sentiment; while in Columbia University the experi- 
ment has become one of its finest departments and an element of 
its greatest strength. Rarely is it given to a man to see in his life- 
time so great a result from the plans and the labors of his earlier 
years. 

Of the many forms of scientifie activity which have engaged 
Professor Egleston during his busy life, only the briefest mention 
can be made. He was one of the founders of the American Institute 
of Mining Engineers, was thrice its vice-president, and was chosen 
president in 1886; and he has published over one hundred articles in 
its Transactions. Tle was one of the founders of the American 
Metrological Society, and of the socictics of Mechanical Engineers 
and of Electrical Engineers, and a member of the society of Civil 
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Engineers and of the Iron and Steel Institute of Great Britain. In 
the New York Academy of Sciences he was active for many years, 
and held the viee-presideney from 1869 to 1851. In 1866 Professor 
Feleston was associated with the Agricultural and Geological Survey 
of the Union Pacifie Railroad; in 186S was appointed a United 
States Commissioner to examine the fortifieations of the coast; and 
in 1573 was one of the jurors for the International Iexposition at 
Vienna. From Princeton and Trinity Colleges he received, in 1874, 
the degrees of Ph. D. and LL. D., respectively, and from the Gov- 
ermnent of France the rank of a Chevalier of the Legion of Honor 
in 1590, and the exceptional rank of “ Officier ” in 1895. 

Ilis papers, published either separately or in the proceedings of 
the several engineering societies above mentioned, the Annals of the 
New York Academy of Sciences, the School of Mines Quarterly, ete., 
cover a wide range of subjects connected with mineralogy, metal- 
lurgy, and mining operations. Ji mineralogy he was especially 
devoted to erystallography, and his noble private collection was 
gathered and arranged with relation to that department. Besides 
lis strictly metallurgical articles and treatises, he has dealt with 
such topics as rails, in relation to accidents; furnaces and their 
construction; fire-brick and refractory substances; slags and their 
utilization, ete.; the decay of building stones, in connection with 
the Obelisk; technical education, manual training, and improve- 
ment in the conditions of workingmen in mining and metallurgical 
occupations. 

Ifis chef published works are The Metallurgy of Gold, Silver, 
and Mereury in the Vnited States, two large volumes, 1887 and 1890, 
and his Lectures on Mineralogy, to which may be added his Tables 
for the Determination of Minerals, Metallurgical Tables on Fuels, 
Iron, and Steel, diagrams and comparisons of crystals and crystal 
notation, tables of production of many of the metals, report on the 
Union Pacifie Railroad survey of E868, and many others. 

Within the past two vears Professor Egleston has withdrawn from 
active work in the School of Mines, and bears now the title of 
Professor Emeritus; his health has been a good deal impaired, and 
his work has passed largely into the charge of younger men who have 
grown up under his direction as students and assistants. During 
the last winter he has presented to the school his entire scientifie 
library and lis private collection of minerals above referred to, 
some six thousand specimens. ‘These, in addition to the great 
mineralogical treasures already possessed by the institution, all gath- 
ered and arranged under lis supervision, will make the School of 
Mines collection certainly one of the finest in the country. 

Although devoted to his own special branches, Professor Egleston 
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had given a striking example of broad interest in other departments 
of science in his labor of love in connection with the monument to 
the memory of the great ornithologist Audubon. The present writer 
was closely associated with him in this work, and can testify to his 
energy, enthusiasm, and perseverance therein. The later years of 
Audnbon’s life had been spent on Manhattan Island, in a modest 
but beautiful suburban home on the Hudson, above Harlem, known 
as Audubon Park. We died in 1551, and was buried in a family 
vault in Trinity Cemetery, then far out of town, now lying between 
One hundred and Fifty-third and One Hundred and Fifty-fifth 
Streets, Amsterdam Avenue, and the Hudson. The spot was remote 
and almost unknown, and with the death and removal of most of the 
family, it had fallen into neglect. When One Hundred and Fifty- 
third Street was to be opened through to the river, the vault, which 
was close to the street line, was in danger of injury; and then Pro- 
fessor Egleston took up the matter and proposed to the trustees 
of the cemetery that if they would grant another plot in a better 
location, he would endeavor to have a handsome monument erected 
by national subseription. The trustees responded warmly, and Pro- 
fessor Egleston undertook the work. Before going abroad in 1887 
he broached the subject to the writer, and suggested that he present 
it during the meeting of the American Association for the Advance- 
ment of Science, which was to be held during that summer in New 
York. The writer gladly responded to the plan, and in August of 
that vear laid the facts before a general meeting of the association. 
Much interest was expressed, but no action was taken, as had been 
hoped. At the first regular meeting of the New York Academy 
of Sciences, in October, the writer again presented the subject, with 
better result; and a committee was appointed by the academy, con- 
sisting of Professor Egleston as chairman, Dr. N. L. Britton, and the 
writer. On the return of the former from Europe the work was 
taken up m earnest; and under the indefatigable efforts of the chair- 
man and of the seeretary, Dr. Britton, although with many delays 
and discouragements, it was carricd to a trinmphant success. 
Before the end of the year (1887) the committee had held nu- 
merous mectings, prepared and issued a circular, and engaged the 
co-operation of several other organizations with the Academy of 
Sciences, including the American Ornithologists’ Union, the Agassiz 
Association, and the Audubon Society (for the protection of our na- 
tive birds). A design was proposed by the academy’s committee, and 
adopted by the joint committee of the several societies; this design 
originated with Professor Egleston, and was a striking combination of 
the religious, scientific, and artistic elements appropriate to the pur- 
pose. The scheme was that of a Runic cross, the only form of that 
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Christian symbol which ean properly bear ornamental devices, ac- 
cording to the canons of artists and architects, and this was to be 
covered with reliefs of the birds, qnadrnpeds, and flowers that Audu- 
bon so loved and studied, and that have given him his fame as the 
artist-naturalist of Ameriea. The general design being approved, 
the selection and arrangement of the animals and birds was given 
to a subcommittee of specialists, consisting of Dr. J. A. Allen, My. 
G, B. Sennett, and Dr. N. L. Britton, whose duty was to secure 
accurate representation and artistic grouping of the forms. 

Jn all these combined aspeets this monument is doubtless unique. 
As it stands to-day over the grave of him whom it commemorates— 
graceful, diguified, and altogether peeuliar—it is an honor to our 
city, as well as a fitting tribute to the memory of Audubon, the 
Nature-lover, the artist, and the Christian believer. For this beau- 
tiful thought, so nobly carried out, both Aimeriean seienee and the 
city of New York are indebted to Thomas Egleston. 

The progress of the effort was slow; it was not until 1891 that suf- 
ficient subscriptions were seeured, and not until the spring of 1893 
that all was ready for the formal ceremonics. During all this time 
Professor Egleston and Dr. Britton were untiring in their endeavors 
and unfaltering in their purpose to succeed. On April 26, 1898, the 
monument was dedicated with suitable exercises, of great interest, at 
Trinity Cemetery, and a memorial address upon the lite and work 
of Audubon was delivered by Mr. Daniel G. Elliott, F. R.S. E., of 
the Ornithologists’ Union, at a public mecting at the American Mu- 
scum of Natural [listory. 

Professor Egleston has also laid the citizens of New York under 
enduring obligation to hin in another and even more important mat- 
ter, the preservation of one of the most valuable of our smaller parks 
from the clutches of the speeulator and spoiler. It is known to but 
few of the residents of the eity that a series of determined attempts 
was made, some ycars ago, to destroy and obliterate Washington 
Square, in the same way in which the St. Johws Park ontrage was 
perpetrated ten years before. The method pursned in that ease was 
by interested parties buying up property around the park and 
” the houses with tenants who would either favor or 
consent to the vandal obliteration of that beautiful spot of rest and 
shade for the erection thereon of the Ifudson River Railroad freight 
depot. St. Johi’s Park, however, was the property partly of a eor- 
poration, partly of individuals, and the job was comparatively easy. 
Washington Square belonged to the city; but the same process was 
begun by a great real-estate magnate, and was going on toward a 
sunilar result, when the death of the arch-conspirator checked the 
scheme for a time, A little later, however, it was revived, under 
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the notorious Tweed régime, and would have succeeded but for the 
keen insight and vigorous action of a few public-spirited eitizens, led 
hy Professor Egleston. Washington Square had been dug over and 
torn up, under the pretext of remodeling and “ improvement,” and the 
unsightly mounds and piles of earth were left for many months, not 
only to offend the eye, but to generate malaria. The ground had been 
originally a Potter’s Field, and the opening and upturning of the 
soil, frequently unhealthy in its effect, was markedly so in that case. 
The south side of the square had been “ worked ” already, in the 
first attempt, and had largely lost its population of old residents; 
but the north side was still occupied by a select class of old New- 
Yorkers. Now, however, between the desolate aspeet of the park 
and the malaria that began to be felt, an exodus of the owners on the 
north side was imminent. Then began to be hinted some schemes 
for which all this was preparatory. A great militia armory was 
to be erected on the western end, and other projects vaguely loomed 
up, involving the ruin of the park as such. <A bill to legalize these 
schemes was quictly introdueed at Albany, and had been brought 
nearly to its passage, by “ influences ” no less potent for their careful 
concealment. Professor Egleston and a few other gentlemen of the 
vicinity were anxious about these rumors, but could get no informa- 
tion. Inquiries from city officials were met with positive denial of 
any such intentions, and it was only within a few days of the time 
set for the passage of the bill that they succeeded in discovering its 
real meaning. 

At this late juncture the “ Public Parks Proteetive Association ” 
was quietly and quickly organized by a small body of public-spirited 
men, of whom the late John Jay was president and Professor Egleston 
secretary. This association set itself to work most earnestly to reveal 
the danger, to arouse public sentiment and public protest, and to make 
these felt in the Capitol at Albany. Circulars and petitions were 
prepared and widely disseminated, at the cost of great labor, within 
the brief time left ere the bill should come up for passage. The 
New York Academy of Sciences, speaking in the interest of public 
health, passed strong resolutions of remonstrance; and various other 
bodies took similar action, ineluding the Academy of Medicine. 

The result was that legislators were aroused, some to the real char- 
acter of measures that they had not fully understood, and others 
to the existence of a public sentiment upon which they had not 
counted, and the bill failed to pass. Nor was this all: a resolution 
was adopted, prepared by the association, guaranteeing the ground 
occupied by the square to be kept “ forever ” as a park for purposes 
of pubhe health and recreation. 

That Washington Square remains to-day, an oasis of beauty in 
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the desert of brick and stone, and a breathing place in that densely 
built portion of the great city, is due principally to the watehfulness 
and energy of Professor Egleston. Ile it was who saved that park 
to the people of New York, and a debt of lasting gratitude therefor 
is owing him from them. ‘This is an unwritten episode in the history 
of our city, and the present writer, who knew soncthing of the facts 
at the time, is gratified to be able to put them on record now. But 
let us not fail to note the lesson that they convey.“ Eternal vigilance 
is the price” of all that is valuable in a community like ours, where 
the demands of business greed and the devices of political schemers 
and “ bosses” may at any time unite again, as in the past, for aets 
of profitable vandalism, and dismiss as “ sentimental ” all considera- 
tions of beauty, health, or historical association. The sanitary im- 
portance of our smaller parks is now better understood; and the 
city is buying property for such purposes at heavy cost, in loeali- 
ties where fifty years ago parks could have been laid out at little 
expense, and maintained at a vast saving of human health and hfe. 
Such articles, also, as that of Dr. Stephen Smith, in the February 
number of this monthly, are edueating the intelligent community as 
to the sanitary value of vegetation in cities. But nothing is safe 
or saered where the evil trinity of the boss, the speeulator, and the 
“soulless ” corporation may combine their forees; and the eall is for 
ceaseless watehifulness. 

Professor Egleston has been all his life in active association with 
the religious and benevolent work of the Episcopal Church. He be- 
eame president of the Bible and Common Prayer-Book Society in 
1871; was vice-president of the Protestant Episcopal City Mission 
Society from 1870 to 1897; a trustee of the General Theological Semi- 
nary, and a member of the corporation of Trinity Church from 1878. 
In connection with the last-named hodyv some of lis relations have 
an interest wider than his own denomination, and may fittingly be 
mentioned in a sketch relating chiefly to lis scientific career. Two 
points may here be noted: the schools among the poorer classes 
inaintained by the Trinity corporation: and the unique jeweled 
chalice in memory of his wife, presented by him to Trinity Church. 

Aided and controlled more or less by Trinity corporation, though 
in different parts of the city and in connection with different Epis- 
copal churches, are now cight schools, with about one thousand pupils. 
In these are taneht earefnl and scientific methods of training alone 
modern lines, of eve and hand development, lyvgiene, economy, and 
thrift, to children and vouth of the neediest classes. Already for 
vears much interested In these schools, Professor Egleston has, since 
his withdrawal from professional activity, given much of his time 
to their advancement, and has found intense gratification in observing 
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the results of this training among a class of children that, from their 
gencral environment, would grow up to be a burden or a menace 
to the city. The intelligent culture of hand and eye, the mental 
quickening and moral uplifting, the capacity and purpose of hon- 
orable self-support, and the protection from moral and social perils, 
that are imparted and secured through the agency of these schools, 
are to him a constant source of enthusiasin. 

The jeweled chalice above referred to is of scientific interest 
from the great variety and rarity of the gems with which it is set. 
During years of travel to and from many parts of Europe, Professor 
Egleston had remarkable opportunities, in his visits to mining regions 
and his intercourse with mineralogists, to obtain fine and choice 
specimens of gems; these he had mounted in elegant forms as pres- 
ents to his wife, Mrs. Augusta MeVickar Egleston. Her death, in 
1895, was a very great blow to her husband, as their married life 
had been extremely happy; and the only satisfactory use to which 
this beautiful treasure of jewelry could be put seemed to him to be 
in the services of divine worship in the church. It is not possible 
in brief compass, without a figure, to describe the arrangement of 
these jewels on the base, stem, and cup of the golden chalice; but it 
must suffice to say that there are one hundred and eighty stones set 
in, with embossed work, on a cup and pedestal nine inches high and 
half that width. The species and varieties number fifteen, many of 
them in rare shades of color; among them are the ruby-colored Siriam 
garnets, green “demantoid ” garnets of the Ural (“ Uralian emcr- 
ald’), Ceylonese moonstones, colored diamonds, sapphires, both yel- 
low and green (Oriental topaz and emerald), rubellites, red zircon, 
moldavite (the rare green obsidian of Moravia), green tourmaline, 
chrysoberyl, the rich purple amethysts of the Urals, ete. Considered 
either mineralogically or as a work of art, this chalice is almost 
unique; while the conception and designing, which are wholly of 
Professor Egleston’s own, reveal the same union of artistic and sci- 
entific qualities that was shown in the Audubon monument above 
mentioned, joined with a religious and a personal sentiment almost 
too sacred to dwell upon in a sketch like the present. 

In all these aspects of his life and work, as we said at the begin- 
ning, Professor Egleston has been little known to the general public; 
but among scientific and engineering circles he has been highlv hon- 
ored. In these pages he may become more widely known, and the 
people of the metropolis and of the country at large may learn 
something of the manner of man that has lived and labored so hon- 
orably among them, and has done so much for science and his fel- 
low-men. 
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£Editor’s Lable. 


SCIENCE AND THE IDEAL. | 


Bt E have had frequent oeeasion 

in these columns to refer to 
the tirades against science indulged 
in by writers who, beeause they ean 
not quite make ends mect in their 


philosophy of the universe, strangely | 


allow themselves to think that sei- 
ence must be at fault. At one mo- 
ment it is M. Brunctiére, at another 
Tolstoi, at another it is a Iarvard 
professor or a Western sehvol su- 


perintendent; but no very long time | 


elapses before we find somebody in 
very unnecessary trouble, as it seems 


to us, over the shorteomings of sei- | 


enee. The last sufferer to whom our 
attention has been drawn is Dr. 
John Beattie Crozier, the author of 
two able works—Civilization and 


Progress, and History of Intellee- | 


tual Development—who has lately 
written a history of his own intel- 
lectual development under the title 
of My Inner Life. This write? de- 
seribes the effeet upon his mind of 


a study of Mr. Speneer’s Principles | 


of Psychology. 
says, “that the ideal within me, 
struck to the heart, shriveled and 
collapsed.” This sad result was due 


all our mental experiences 
equally a material basis, and that, 
from a material point of view or, as 


“Then it was,” he, 


heroie and the self-indulgent, lay on 
a dead level of moral and spiritual 
equality ... all alike betng but 
vibrations, vibrations, vibrations, 
nothing more.” Consequently, “ the 
dethroned Ideal fell prone and head- 
long hke a false and usurping spirit; 
and my mind, bereaved of that 
which had been its fe, settled into 
a deep and what, for a year or two, 
threatened to be a permanent intel- 
lectual gloom.” 

It isa great pity that at this criti- 
eal moment a very simple eonsidera- 
tion did not oeeur to this troubled 
spirit. When we read the Ser- 
mon on the Mount we read “ words, 
words, words”; when we read some 
horrible piece of profanity or inde- 
eeney it is again “words, words, 
words ”; when we read the demon- 
stration of a proposition in Euelid 
it is “ words, words, words”; and, 
again, when we take up Tennyson’s 
In Memoriam we find that its whole 
tissue is “words, words, words.” 
But would it tend in the least to less- 
en one’s reverence for the Sermon 
on the Mount to be reminded that it 
was constructed out of the same 


| 2 

verbal elements as the piece of pro- 
to the discovery, foreed on him by | fanity? or would it diminish our 
a study of the work in question, that admiration for In Mcmortam to be 


have | told that 1t was constructed of words 


just like the dullest picee of prose? 
Tf not, then why should one be so 


| : : 
we may say, seen from below, one. terribly disconcerted and depressed 


thought or feeling is as much justi- 
fied any other. Previously he 
had considered that “such higher 
faeulties as vencration, benevolence, | 
conseicntiousness, and the like, were 
quite distinct in essential nature 
from low ones, like revenge, lust, 
vanity, cowardice, and deecit ”; but 
now “all this was changed, and all 
the faculties alike, the high and the. 
low, the noble and the base, the, 


as 


to find that all our mental life finds 
its basis in vibrations? Or why 


,should the inferenee be drawn that, 


beeause the basis is one, all that re- 
poses on it must also be one in char- 
acter and meaning? Js our delight 
in the lily or the rose impaired by the 
reflection that it springs from the 
same soil that produces noisome 
weeds; or doe we gaze on the hum- 
ming bird with Jess admiration be- 
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cause it flies in the same atmosphere 
as the bat? Why should “ vibra- 
tions ” not be the condition of exist- 
enee of one mental phenomenon as 
well as of another? Surely the very 
faet that Dr. Crozier elasses all the 
feelings he mentions as mental affee- 
tions should prepare him to believe 
that they have a common basis. But 
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| praised. Some are high up on the 
|seale and some are low down. He 
found that there is that in the mind 
which is not of the mind, and whieh 
| sits in judgment on all the contents 
‘of the mind—something whieh 
|smiles on every right action and 
frowns on every wrong one, and yet 
whieh he does not care to speak of 


how feelings shall be classified and | as eonseience. Here was the anti- 
ranked after they have taken form is | dote he required to the “pure and 
a question preeisely similar to the | undiluted materialism” whieh had 
question how the various combina- | so paralyzed his moral being in the 
tions of words should be elassified | Prineiples of Psychology; and, hav- 
and ranked. In the latter case | ing obtained it, he has been living 
words are the basis of them all, but happily, as we gather, ever since. 
we say: “ This is an epic poem; this We have tried to do justice to the 
is a mora] essay; this is an immoral originality of Dr. Crozicr’s coneep- 
novel; this is a silly joke; this is a tion, but really with indifferent suc- 
market report.” Are these distine- | cess. That there is a seale by which 
tions illusory because words are the! we are all accustomed to measure the 
basis and substance of all these va- | varying values of our thoughts, feel- 
rious forms of composition? Does ings, and aetions hardly needs to be 
the poem lose anything of its beauty, stated; and that there is substantial 
or the essay anything of its ethical | agreement between men on the same 
value, because each was not com- plane of civilization as to the rela- 
posed of elements altogether peenliar | tive values of different mental prod- 
to itself? The solid globe itself was | uets is also unquestionably true. 
onee a diffused nebula, but we do| What our author has not shown is 
not on that aeeount find a less varied | how this confliets with the striet sei- 
beauty in flower and tree, in hill-| entific position taken in the Prin- 
side and running brook and grand-| ciples of Psyehology. He does not 
ly flowing river. tell us that he has repudiated the 
In his sad condition of mental | teachings of that work; indeed, he 
disarray our author betook himself,| gives us distinctly to understand 
he says, to the counsels of Thomas’ that, so far as it affirms the depend- 
Carlyle. That sage, when he heard | enee of thought upon physical or- 
that his visitor had been reading | ganization, he adheres to it still. If 
Speneer, made some uneomplimen-| so, he has only built upon it a super- 
tary remarks about the latter which | strueture whieh it was always open 
we hardly think the visitor was jus- , to him to build; so, why he should 
tified in repeating. Apart from. find fault with the foundation it 1s 
this, Carlyle told him in effeet that,’ not easy to see. Seience goes as far 
as he was in the world, he had just as she can sce her way to go in set- 
to make the best of it, and that in| ting forth the relations between the 


time he would find work that he’ 


could do with benefit to himself and 
others. Finally, our author made 
what he calls a discovery and offers 
as a contribution to modern philoso- 
phy—namely, that in the mind of 
man there is a “scale,” according to 
which thoughts and feelings are ap- 


mind of man and the environing 
universe. It studies also the human 
mind in its historical manifesta- 
tions, and tries to unfold the laws 
‘of human conduet. Jt confines itself 
to faets whieh are believed to ad- 
mit of verification and to inferences 
; whieh have been tested by experi- 
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This is the contribution of | 
Science to the theory of human life. 
But because Seience stops here she 
does not lay any veto on thought, 
desire, or hope. She lays a founda- 
tion; it is for us to build thereon 
“gold, silver, precious stones, wood, 
hay, stubble,’ each of us aceording 
to eur own impulse and upon our 

| 


ence. 


own responsibility. The fire of ex- 
perience will “ try every man’s work 
of what ‘sort itis.” But not enly 
may we build, we must build; no 
one can live upon another man’s phi- 
losophy. We may adopt this creed 
or that, but it means nothing to us 
till we have worked it over in our 
own mind and made it our own— 
with modifieations. 

There is nothing whatever in sei- 
enee that conflicts with the ideal. 
Strictly speaking, seience brings us 
to the threshold of the ideal, and | 
leaves us there. “These are the 
facts of life,” it says; “such has | 
been the course of human history. 
The human race has risen from 
humble origins to its present com- 
manding position in the world; and | 
to-day the standards of human con- 
duet and the conditions of human 
happiness are very different from 
what they were in the distant past. | 
Social ties have multiplied and. 
strengthened. Domestie affeetions , 
have grown in depth and tenderness, | 
and individual happiness is now 
bound up to a very large extent in> 
the happiness of other individuals. 
The cruel superstitions of the past | 
have given way in many minds to a 
reverent regard for a power which is 
felt to rule in the universe. Of such 
a power Seienee ean not render any 
exact account; but before all the 
ultimate questions of existence Sei- 
ence is dumb: nor ean it attempt 
to reconcile the antinomies which 
assert themselves in all phenomena. 
Ht is for vou. the individual, enter- 
ing upon life, to make your chaice 
of the course vou shall hold and the 
principles by which you shall be 


strueted it, to live by it. 
|man’s work abide he shall receive a 
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governed. The senses are the guides 
to immediate pleasure, but the ex- 
perience of the ages has settled with 
eonsiderable approach to certainty 
the conditions on which enduring 
happiness is to be won. 


‘*+ Choose well; your choice is 
Brief aud vet endless.’ ”’ 


To the man who insists on being 
knocked down with a club before he 
will yield to persuasion there is noth- 
ing in such a mode of address that 
will be convincing. This is a case 
in which, as Paseal says, “ there is 


‘enough light for those who desire to 
/see, and enough obseurity for those 


who want a pretext for not sceing. 
... Perfect clearness might help 
the understanding, but it would in- 
jure the will.” There is, therefore, 
room on the scientifie foundation 
for the idealism of Dr. Crozier, and 


_for many other forms of idealism. 


It is for each one of us to construct 
his own ideal, and, having con- 


“Tf any 


reward.” 


RACTAL GEOGRAPHY, 


Tue interesting papers contrib- 
uted to this magazine by Prof. Wil- 
liam Z. Ripley, which. we are glad 
to say, will soon be published in a 
more permanent form, indicate very 
elearly the remarkable progress that 
has been made of late years in the 
seicntific study of human origins. 
Formerly legend and tradition were 
the only sources of Hght upon pre- 
historie times; and the sagacious 
Thueydides dismissed all speeula- 
tioh respecting those ages with the 
curt remark that he did not think 
the people who lived then amounted 
to much, any way. No doubt he was 
hearer right in this opinion than 
were those who peopled antiquity 
with demigods and _ heroes; still 
there was much of interest to be 
vleaned respecting the prehistoric 


EDITOR’S TABLE. 


past if only right methods of re-| 


search had been used. This was too 
much to expect in his day; and, in- 
deed, it is only in very recent times 
that the study of huinan origins has 
been placed upon anything like an 
adequate scientific basis. <A refer- 
ence to Mr. Ripley’s work will show 
how numerous are the Hnes of in- 
vestigation now pursued.  Lan- 
guage, which at one time was con- 
sidered an all-important test of ori- 
gin, has fallen from its high posi- 
tion; and theories which, on the 
strength of linguistic evidence, were 
very widely entertained, have lost 
their authority. Particluarly has 
this been the case with the so-called 
“Aryan” theory. It was simple 
and beautiful and interesting, but as 
observations accumulated it became 
more and more untenable, until 
finally it had to be discarded. 

The problems which the anthro- 
pologist and ethnologist attack are 
indeed of the highest degree of com- 
plexity. If our predecessors went 
astray therein, we ourselves are only 


feeling our way very cautiously and_ 
We have, 
not yet reached an era of victorious | 


somewhat uncertainly. 


generalizations. Professor Ripley 


well indicates the difficulties of the | 


research. Things will go well for a 
considerable time along certain lines 


of observation until the facts come 


to be gleaned in some special field, 
and then the result will perhaps be 


just the opposite of what theory re-. 


quired. In a brachyeephalic region, 
for example, where craniological 
and other tests call for a population 
of short stature, the stature will re- 
veal itself as much above the aver- 
age. In a region where, looking at 
race characteristics as elsewhere 
established, the tendency, say, to 
suicide should be particularly low, it 
is found by statistics to be particu- 
larly high. The ethnologist finds 
his path strewn with endless difficul- 
ties of this nature, and yet he is 
not discouraged. The truth les 
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somewhere, and he knows that a 
vigorous and courageous sifting of 
the facts will be sure to bring it 
to light, if not to-day, to-morrow. 
We gather from Professor Ripley’s 
pages a strong impression of the 
confident patience with which the 
true man of science attacks his prob- 
i lems; he is sure that his methods 
,are right, and that in the end they 
/must triumph. 

| The interesting points of view 
' which the study of racial geography 
_presents are numberless. This is 
particularly shown in Professor Rip- 
ley’s chapter on Modern Social 
Problems. In this chapter the writer 
acknowledges, as he does elsewhere, 
‘that theories of race and of heredity 
-have sometimes been pushed too far. 
He demands a due recognition of 
the influence of environment, and 
cites cases where environment will 
explain divergences from what are 
recognized as race characteristics or 
tendencies. An example of this is 
afforded by the case of Brittany, in 
connection with separateness of 
home life. The population of Brit- 
tany belongs to a race that is par- 
ticularly prone to such separateness, 
and yet in Brittany there is an un- 
usual intermingling of families un- 
der one roof. We can not enter into 
the explanation here, but Professor 
Ripley shows how the physical geog- 
raphy of the country may account 
for the variation from type. In the 
same chapter the writer shows very 
interestingly how the Celtic parts of 
Franee manifest almost invariably 
conservative tendencies: how they 
shun divoree, afford a very low rate 
'of suicide, and, in the matter of 
-erime, tend rather to deeds of vio- 
‘lence than to acts of dishonesty. 
The general impression which the 
| intelligent reader will gather from 
| the whole work is that “ racial geog- 
_raphy” has all the interest of a 
| rapidly growing science: but that, 
while much has been accomplished, 
-much more remains to be done. The 
} 
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lines of research are many, and we knowledge and theory which shall 
may reasonably hope that before not only illuminate the past but be 
long the combined labors of anthro- of the very highest value for the 
pologist, ethnologist, and sociologist comprehension of the problems of 
will give us a coherent body of our own day. 


Scientific Literature, 
SPECIAL BOOKS. 


Tx a study of what constitutes the foundations of zodlogy we know of 
no one better equipped to discuss the various problems than Professor 
Brooks.* As an original investigator in many groups of invertebrate zoél- 
ogy, as a student of animal life in temperate and tropical seas, as a special 
teacher of embryology and zoblogy for a quarter of a century, and, above 
all, as a profeund student of the philosophical literature of the subject, 
his equipment is thorough and complete. <A fair review of this work would 
be diffieult without voluminous quotations from its pages. 

The reader will find here the soundest, healthiest acceptance of the Dar- 
winian theory of natural selection. Ife penetrates the mists and fogs of 
philosophical vagaries and follows the dietum of Tyndall, who, in present- 
ing the essentials of a discussion, says, “ Not with the vagueness belonging 
to the emotions, but with the definiteness belonging to the understanding ” 
we are to study these matters. It is fact, fact, fact. The honest “T do 
not know” inspires the reader with a confidence that obscure points are 
not to be juggled with. He insists that the principles of science are phys- 
ical, that a mechanical mterpretation of Nature is reasonable and just. 

teferring to IIuxley, he remarks that faith and hope are good things, no 
doubt, and (quoting from Huxley) “ expeetation is permissible when belief 
is not,” but experienee teaches that expectation or faith of a master is very 
apt to beeome belief in the mind of the student,” and (again from Huxley) 
“ Seience warns us that the assertion which outstrips evidence is not only 
a blunder but a erime.” 

Jn the chapter of Nature and Nurture he brings many potent facets and 
arguments against the idea of the transmission of acquired traits. With- 
out copious extracts it is impossible to do justice to this masterly presen- 
tation of the subjeet. The chapter abounds in aphorisms, as indeed do 
other portions of the work; and these alone, if serially collated with their 
contexts, would make a valuable little handbook for the student of biology. 
Ilis ehapter on Lamarck is equally strong, and the fallacies of Lamarck- 
ianisins have never been so elearly shown. “ The contrast between what we 
may eall the solicitude of Nature to secure the production of new beings, 
and the ruthlessness with which they are sacrificed after they have come 
into existenee, is a stumbling-block to the Lamarckian, and the crowning 
glory of natural selection in that it solves this great enigma of Nature by 
showing that it is itself an adaptation and a means to an end, for the sae- 
rifice of Individuals is the means for perfecting the adjustments of living 
things to the world around them and for thus increasing the sum of life.” 


* The Foundations of ZoSlogy. A Conrse of Lectures delivered at Columbia University on the 
Princip] sof Science as illustrated by Zodlogy. By William Keith Brooks. Ph. D., LL.D, Professor 
of ZoGlogy at Johns Hopkins University. Pp. 339. The Macmillan Company. 
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“ Whole books have been written on the marvelous fitness of the structure, 
the instincts, and the habits of the worker of the honeybee for its hfe of 
active industry—a life in which the male has no share, and from which the 
female is cut off by her seclusion in the depths of the hive, and by her devo- 
tion to her own peculiar duties. While the queen and the drones are well 
fitted for their own parts in the social organization of the hive, these duties 
are quite simple, and very different from the duties of the workers; and 
as these latter do not normally have descendants, and as they never under 
any circumstances have female descendants, all the workers are the de- 
secendants of queens and not of workers. 

“Their wonderful and admirable fitness for their own most necessary 
part in the economy of the hive must, therefore, be inherited from parents 
who have never been exposed to those conditions to which the workers are 
adapted; and this adaptation can not be due to the inheritance of the effect 
of these conditions, nor can we believe that they are inherited from some 
remote time, when the workers were perfect females or when the queens 
were also workers; for the sterile workers of allied species differ among 
themselves, thus proving that they have undergone modification since they 
became sterile. 

“Here we have a most complicated and perfect adjustment of mar- 
velous efficacy to external conditions which are of such a character as to 
prove that the inheritance of the effect of these conditions has had no part 
in the production of the adaptation.” 

His views of bird migration, based on the matter of ovulation and not 
on food supply, are extremely interesting. He says: “ As their eggs are 
very large and heavy, a high birth rate is incompatible with flight, and 
the preservation of each species imperatively demands that every egg shall 
be cared for with increasing solicitude; for while in other animals in- 
creased danger to eggs or young may be met and compensated by an increase 
in the birth rate, the birth rate of birds can not be much increased with- 
out a corresponding restriction of the power of flight. Every one knows 
how quickly birds may be exterminated by the destruction of their eggs or 
young, and the low birth rate of all birds of powerful flight is a sufficient 
reason for migration, for at the same time that their fitness for flight limits 
the birth rate, it permits them to seek nesting places beyond the reach of 
their eneinies.” 

His critical estimate of Huxley is tersely presented. He says: “ His 
evolution is not a system of philosophy, but part of the system of science. 
It deals with history—with the phenomenal world—and not with the ques- 
tion what may or may not lie behind it. 

“The cultivation of natural science in this historical field and the dis- 
eovery that the present order of living things, including conscious, think- 
ing, ethical man, has followed after an older and simpler state of Nature, 
is not ‘ philosophy’ but science. Jt involves no more belief in the teach- 
ings of any system of philosophy than does the knowledge that we are the 
children of our parents and the parents of our children; but it is what 
HTluxley means by ‘ evolution.’ ” 

Dr. Brooks credits Galton with employing simple terms to express new 
and abstruse truths, and we trust those who are continually wrestling with 
the dead languages to pick out new and distracting words to express their 
conceptions will profit by Galton’s method. 

The lecture on Natural Selection and the antiquity of life is replete 
with original and pregnant suggestions based upon the results of his own 
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profound inyestigations on pelagie life. Tlere again only ample quota- 
tions from his pages would convey an adeqnate idea of their value and 
importanee. In his chapter on Louis Agassiz and George Berkeley he 
gives this just tribute to Agassiz: 

“The writer was a man of transcendent genius for scientific discovery, 
with intense earnestness and enthusiasm for the pursuit of truth, and rare 
eloquenee and literary skill. If any man was devoted to the cause of truth 
and determined to accept it, whatever it might prove to be, that man was 
Agassiz; for while his tmpulses were notably devout and reverential, he 
proved, on many occasions, that he was fearless and independent in the 
search for truth. It is no disparagement to Buekland and Bell and Chal- 
mers and the other authors of the Bridgewater Treatises to assert that 
Agassiz far surpassed them all in acquaintance with the methods which 
lead to suecess in the interpretation of Nature, and in ability to treat the 
problems of natural theology from the standpoint of the zodlogist.” 

He dedicates his book to Bishop Berkeley, and throughout the lectures 
his references indicate a thorough aequaintanee with the writings of this 
eminent scholar. 

Paley’s old watch comes in for renewed consideration, and one wonders 
if the mainspring of this device will ever be broken. His apt references 
to elassieal authors indicate wide and judicious reading. The book is 
overburdened with thought and clear, coneise reasoning, and his final 
adviee shonld be followed when he urges his readers to do double duty by 
reading the book again. 


ty the April number (1898) of this magazine we had oceasion to review 
the first two volumes of this work.* A perusal of the third volume does not 
permit us to modify the expressions and criticisms there made. We then 
said the work is “a compact storehouse of facts, a veritable ethnological 
museum, and this feature alone renders the book indispensable to Ameri- 
can students.” The author “shows no evidenee of ever having seen the 
magnificent series of volumes issued by the United States Bureau of Eth- 
nology.” “ The author in several instances confounds Japan and China.” 
“ Tis treatment of the African races is by far the most exhaustive.” These 
extraets will apply most partienlarly to the present volume. The negro 
races of the interior of Africa and those of West Africa, as well as the 
cultured races of that continent, are exhaustively treated. In that portion 
treating of the history of the civilization of eastern Asia the Japanese and 
Chinese are considered together and many mistakes in generalization fol- 
low as a result of this confounding. Long before we get to this portion 
of the work au illustration is ¢iven of Japanese agricultural instruments, 
in which only one plow of the many types in Japan is presented, and this 
is evidently taken from a model. Not only has he confounded the Japan- 
ese with the Chinese, but the southern Malays are brought in when he 
speaks of the Malay and Japanese love of the cockfight—a practice which 
is unknown in Japan. Tle refers to the Japanese latrine as being built 
over running water, whereas the record of this custom is found only in 
an aneient Japanese classic of the seventh eentury. He is in error in 
stating that the stage is cssentially the same in China and Japan. His 
deseription of the musie of Japan applies to China only. The statements 
that pearls plav a large part in the ornaments of the Japanese, that the 


* The Iistory of Mankind. By Prof. Friedrich Ratzal. The Macmillan Company. Vol. II, 


pp. 590, 
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fireproof buildings are of stone, that the Japanese tobacco is moistened 
with opium, that the Japanese street dress is full of color, are all erroneous. 
His deseription of the sash worn by men is the description of the woman’s 
sash. He says “the Japanese currency before the change to dollars and 
cents was like that of the Chinese.” Had he consulted Snowden’s descrip- 
tion of ancient and modern coins, ete., he would have found this correct 
statement in regard to Japanese coins: “In their shape, composition, and 
relation to each other they present some striking features which set them 
apart from every other system of coinage in the world.” 

The illustrations are badly distributed. Through pages of description 
of the Japanese and Koreans, in which little is said about the Koreans, 
are scattered illustrations of the inhabitants of Yeso—the Ainu. The illus- 
tration of Japanese table furniture depicts only utensils for smoking and 
wine-drinking, and some of these are erroucously labeled, as are those of 
certain Chinese utensils. 

We trust that the Asiatic portion of this valuable work will be written 
over again, and in doing it the author will realize that he is dealing with 
four or five hundred million people widely separated m language, modes 
of writing, customs, and manners; that he will consider the Ainu, Korean, 
Japanese, Chinese, Thibetan, and Indo-Chinese with the same thoroughness 
that he has given to the separate groups of the African continent; that 
he will draw his information from modern sources and collections properly 
labeled and up to date. 

Even with the defects pointed out the work will prove of great value to 
the American student, as it brings before him the richness of the ethno- 
logical museums of Europe. 


GENERAL NOTICES. 


The Development of English Thought* | for this economic interpretation of his- 
is ““an attempt to present a theory of | tory; because of its insular position, its 
history through conerete illustrations.” | development has been more normal and 
The book does not deal with the facts | indigenous, less subject to foreign influ- 
of history—a knowledge of these is as- | ences since the Reformation, than any 
sumed—it throws into relief certain sa- | continental country. An explanation of 
lient features of each epoch whieh were | the psychological theory underlying the 
instrumental in forwarding the social | book serves as general introduction. 
consciousness. It may, indeed, be ealled | The antecedents of English thought are 
a philosophy of economics. It has a the- | found among the early Germans, and 
ory to propound: Survival is determined | the Early Chureh. The fifteenth cen- 
and progress ereated by a struggle for | tury, with its inventions and discover- 
the goods for which men strive, or the | ies, revolutionized men’s ways of living 
means by which they may avert evil. |and thinking. Then the Calvinists and 
These goods change, together with the | Puritans imposed their standards of 
environment dependent on them. Hence | good and evil. These are followed by 
arise new activitics; the race is modi- | the great English thinkers: Locke, who 
fied, new modes of thought come for- | marks the beginning of Deism in Eng- 
ward, and finally the characteristies | land; Mandeville, Hume, and Smith, 
of the civilization are reconstructed. | developing the economie side; White- 
These changes are subject to a definite | field and Wesley leading the religious 
law of evolution, repeated in each new | revival. Later on, Malthus, Rieardo, 
environment. England has been chosen | and Mill formulated the Economie Phi- 
Ss ——. — |} losophy, whereas Darwin, the first of 


* The Development of English Thought. A | the biologists, imposed biologie habits of 
Study in the Economic Interpretation of History. thought on economic inquir > The con- 
By Simon N. Patten, Ph.D. New York: The = ase y ; 
Macmillan Company. 1899. $3. eluding chapter, while cautious in the 
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discussion of current problems, at-|lack of definite knowledge on many 
tempts, assisted by the lessons of the | vital points, he considers it desirable, 
past, to indicate the probable future | when the investigations of the experi- 
movement of thought, springing out of | ment stations are becoming so impor- 
present economic conditions. taut and they are so well prepared to 
_ {study the fundamental principles of 
Mr. Wilbur S. Jaekman has sought in plant nutrition, for the practical man to 
preparing his manual of Nature Study | jaye a clear understanding of what is 
for Grammar Grades,* to propose a few} now known. The book treats of the 
of such problems arising in a thought- | natural fertility of the soil and the 
ful study of Nature as are within the} sources of the loss of the elements of 
comprehension of grammar-school pu- | jertility, the functions of manure and 
pils, and to offer suggestions designed | fertilizers and the need of artificial ones, 
to lead to their solution, Directions| the different classes of fertilizers, the 
may perhaps be given by the teacher— | chemical analysis of them, and the 
that is, by some teachers, but very few | methods of using them with their spe- 
—but even if he knows how, it is hardly | gj.) application to various erops. 
possible for him to make them as sys- 
tematic to so large an extent as would 
be required by a school of inquiring 
pupils; and such a plan as the author 
otfers may be accepted as a valuable 
help. ‘Take, for instance, the first les- 
son on the mutual relations of plants 
and insects—as to plants. The student 
is told what equipment to take, what 
places to visit; is reminded of seven |? es 
kinds of evidence in the shape of galls, tion of 1885 had been begun by another 
stings, eaten leaves, ete., to be consid- | house, although its age, as suggested by 
ered; and is given a list of queries to be | the date, would indicate that it had 
recollected in studying the phenomena, much need of revision. During the thir- 
in their general aspect, as to the benefit | teen years since the publication of this 
or injury received by the plant from edition later research has thrown new 
insects, the attractions it offers, and light on many features of the science 
the defenses it possesses, with “ number | #1 processes, and has corrected ee 
work” relating to the extent of the | °°! the old conceptions, and the author's 
depredations, and methods of represent- ; I@WS on some points have changed in 


ing the results of the study in picture. the light of the more recent results, so 
The book contains forty-five such les- that the preparation of a new edition 


sons on different aspects of Nature. had become necessary. Mr. Allen has 
found it now impossible for him to un- 

In the preparation of his book on|dertake the continuous labor which 
Fertilizers 7 it has been the aim of Mr. | would be imposed by such a task, and 
Voorhees to point out the underlying | the work of revision has been under- 
principles and to discuss, in the light of |taken by Henry Leffmann, of Philadel- 
our present knowledge of the subject, | plia. For this new edition Mr. Allen 
some of the important problems con- 
nected with the use of fertilizing mate- 
nals, While the author recognizes the 


We have received, with only a short 
interval between them, the first volume 
of a third edition and the fourth or 
last volume of the second edition of 
Alfred H. Aulen’s Commereial Organie 
Analysis.* The former volume is first 
to reach ns. It is a high testimony to 
the value of the work in itself that the 
publication of a rival issue of the edi- 


* Commercial Organic Analysis. A Treatise 
| on the Properties, Proximate Analytical Examina- 
tion, and Mode of Assaying the Various Organic 
| ctremical and Products employed in the Arts, 
Mannfactnres, and Medicine. By Alfred If. Allen. 
ual for the Guidance of Pupils below the High | Third edition, IMustrated. With Revisions and 
Schoo] in the Study of Nature. By Wilbur 8. | Appendix by the author nnd Henry Leffmann. 
Jackman, Danville, W1.: The Iinois Printing | Vol. Eo fntreduction, Alcohols, Neutral Alco- 
Company. Pp. 407. | holic Derivatives, Sugars, Starch and its leomers, 
+ Fertilizers. The Source, Character, and | Vegetable Acids, etc. Philadelphia: P. Blakis- 
Composition of Natural, Wome-made, and Manu- | ton, Sons & Co, Pp. 557. Price, $4.50. 
factured Fertilizers; and Sugvestions as to their The same work. Sceond edition. Revised and 
Use for Different Crops and Conditions. By Ed- [ enlarged. Proteids and Albuminous Principles, 
ward B. Voorhees. New York: The Macmillan) Proteids or Albuminuoils. Same publishers, 


| 
ons 


Company, Pp. 355. Price, St. )Pp.osh Price, $3.50. 


* Nature Study for Grammar Grades. A Man- 
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of the Kjeldahl process, proteids of | it isa very living picture too. He looked 
wheat flour, vinegar, brewing sugars, | with a sharp eye, and has recorded what 
malt substitutes, hop substitutes, and | he saw in graphic style. In the author's 
secondary constituents in spirits. In- | story of his early days of the island we 
formation has been added by the Ameri- | are made aequainted with the various 
cin reviser, partly from suggestions by | names it has had, of which Porto Rico, 
Mr. Allen on the subjects of specifie | or Puerto Rico, is only the latest. The 
gravity, formaldehyde, vinegar, methyl, | oldest of the European names appears to 
uicohol, acetone. fusel oil, argol, stareh, | have been Buriquién, in some one of the 
elueose, invert sugar, lactose, and wine, | dozen or more spellings it has had, one 
and brief notes on other topics. Pro-jof them being Bo. It has also been 
cesses of the American Association of | called La Isla de Carib, San Juan Bau- 
Official Agricultural Chemists have been | tista, ete. After the account of the au- 
reprinted. The revision of Vol. II is | thor’s first general impressions and ex- 
well in hand, and will be much more | periences he describes the city of Ponce, 
extensive than that of Vol I. his visit to a coffee distriet, a number 
On the other hand, the revision of | of typical towns and villages, the jour- 
the second edition has extended over | ney from Ponce to San Juan, the high- 
fourteen years, and is only just ecom- | ways, railways 
pleted with the fourth volume, which | hundred and forty-three miles in opera- 
appears a few weeks later than the vol- | tion and one hundred and seventy-five 
ume noticed above. The earlier volumes | miles under construction—and a fairly 
have been long out of print, and are des- | effective telegraph system, views of the 
tined, of course, to be supplanted by | industrial possibilities and commerce of 
those of the new revision, The present | the island, with some experiences of mil- 
fourth volume, being newer and of the | itary canipaigning. 
present date, will serve as the latest till 
the last volume of the new revision is 
reached; and, besides, the author hopes 
to publish an appendix to each volume, 
eontaining the more important of the 
later results. The meaning of the term 
Commercial Analysis has been some- 
what extended, and matter has been in- 
cluded that in closest strictness does not 
belong under it, it being thought better, 


has furnished material on the subjects and of the country as he saw them; and 
| 


The publication of the revision which 
Mr. Herbert Spenecr is making of his 
Synthetie Philosophy in order to incor- 
porate in it as far as may be the re- 
sults of more recent advances begins 
with the first volume of The Principles 
of Biology.* The advance during the 
last generation, Mr. Spencer thinks, 
has been more rapid in the direction 


the author says, to include all facts pos- | Of this science than oealy other, and 
sessing an analytical or practical inter- though the hope of bringing a work on 
est to him, in the belief that what he | biology at large up to date could not be 


finds useful himself will be of value to | Tationally entertained at the author's 
others. age and under the existing conditions of 
| 


—— ee 


his physica] strength, a similar service 
to a work on the prineiples of the science 
did not seem impossible. Numerous ad- 
ditions have been needful. What was 
originally said about vital changes of 
matter is supplemented by a chapter on 
Metabolism. A chapter is added on The 
Dynamie Element in Life. The insertion 
of some pages on Structure fills a gap 
in preceding editions. The revelations 
of the miecroseope on cell life and mul- 
tiplication are set forth. A supplemen- 
tary chapter on Genesis, Heredity, and 


In The Porto Rico of To-day * a trav- 
eler’s view of that interesting island and 
its people is presented by Mr. A. G. Rob- 
inson, who went there and remained 
during August, September, and October, 
1898, as correspondent of the New York 
Evening Post. While the book can not 
be regarded, as it does not profess and 
is not ineended to be, as a source of 
geographical or statistical information, 
it admirably fulfills the design of the au- 
thor to present a picture of the neue 


* The Porto Rico of To-day. Pen Pictures of * The 9 Fie Puneiptes of Biology. Br Tferbert Spen- 
the People and the Country. By Albert Gardner | cer. In Two Volumes. Vol. I. Revised and en- 
Robinson. New York: Charles Scribner’s Sons. | larged edition New York: D. Appleton and Com- 
Pp. 240, with maps, Price, $1.50. pany. Pp. 706. Price, $2. 
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Variation gives the results of further 
evidence and further thought in that 
line, qualifying and developing certain 


views enunciated in the first edition. 
Various modern ideas are considered 


under the title Recent Criticisms anid 
Hypotheses. The chapter on The Argu- 
ments from Embryology has been large- 
ly rewritten. Smaller additions appear 
in the form of new sections incorpo- 
rated in pre-existing chapters. The as- 
sistance needed in the work of revision 
has been given by Prof. W. H. Perkin 
in Organie Chemistry and its derived 
subjects; Prof. A. G. Tansley in Plant 
Morphology and Physiology; Prof. 1. 
W. MaeBride and Myr. J. T. Cunning- 
ham in Animal Morphology; and Mr. 
W. B. Hardy in Animal Physiology. In 
all sections not marked as new the au- 
thor desires it to be understood that the 
essential ideas set forth are the same as 
they were in the original edition of 1864. 


Prof. Silas W. Holman attempts 
the presentation, in Matter, Energy, 


Foree, and Work,* of some of the fun- 
damental ideas and definitions of phys- 
ics in a plain and logieal manner. His 
purpose is not to set forth the experi- 
mental side of the subject or to describe 
phenomena or laws. [le rather assumes 
a slight knowledge of these, and pro- 
ceeds to develop the coneept and deli- 
nitions. The author regards a clearer 
thinking on these subjects as of special 
importance to engineers and members of 


the other technical professions, because | 


correct views upon them have become 
essential in those professions through 
the progress of the applications of sei- 
ence to the industrial arts. Phese ap- 
plications are likewise of considerable 
interest tu the untechnieal members of 
the community. Professor Wollman has 
composed his book with the principle of 
presenting the subject ef pliysics in 
logical seqnence, and has divided it into 
two parts, the first of which contains 
the matter immediately proper to the 
subject, with discussions of substance 


or matter, motion: energy and its 
forms: force; kinetic energy, foree- 


measurements, work, potential energy, 

* Matter, Energy, Foree, and Work. 
Presentation of Fundamental Physical Concepts, 
and of the Vortex-Atom and other Theories. 
By Silas W. Helman, New York: The Macmil- 
lan Company. Pp. Price, $3.50, 
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ad matter again, as distinguished from 
substance. The second part eomprises 
summaries of the ehief theories of the 
nature of matter, foree, and energy, In- 
cluding the kinetic theory of gases, Le 
Sage’s theory of gravitation, the vor- 
tex-atom theory, and a discussion of 
the nature of energy and matter, with 
observations on chemical energy and 
the ether. 


The Nhort Course in Music, prepared 
for use in schools where a eomplete 
eourse is not thought necessary, by F. 
HL. Ripley and Thomas Tappen, is em- 
'braced in two books, of which we notice 
jthe second (American Book Company). 
| Fainiliar songs are made the basis of 
‘instruction, soine of those whieh appear 
as melodies in Book One being repeated 
here in full score. All other material 
|has been prepared espeeially for this 
book. The music and direetions are 
|adapted equally for unchanged and 
/changed voiees. Voice training and the 
‘elements of phrasing and expression are 
‘furnished in a group of solfeggios at the 
'close of the book. Theory is given in 
condensed form, but one that, it is 
claimed, embraces all the essential ele- 
ments of voeal music. 


Mr. J. HE. Marr has prepared his ex- 
position of The Principles of Strati- 
graphical Geology. (Cambridge Univer- 
vsity Press; The Maemillan Company, 
| New York, $1.60), under the beltef that 
jan idea of the subject ean be obtained 
most satisfactorily if a large number of 
the details connected with the study of 
‘the stratitied rocks are omitted. He has 
accordingly given very brief aceounts 
lof the strata of the ditferent systems, 
paying more attention to the bearings 
of the facts than to their enumeration. 
The listory of the earth is presented as 
a connected one. in which one period is 
linked on to the next, every event that 
Hoccurs introducing a new compleation 
Finto the conditions, which are conse- 
quently never quite the same—the 
changes showing an advance from the 
-lnple to the more complex, The study 
proves that an enormous period elapsed 
subsequent to the formation of the 
earth and previous to the deposition of 
the stratitied rocks, of which we have 
only the shightest, if any, knowledge. 
fhe stratigraphical geologist has to es- 
tablish the order of succession of the 


| 
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strata for the chronology, and to ascer- 
tain as far as he can the conditions ex- 
isting during the deposition of the sev- 
eral strata or groups of strata. After 
an account of the growth and progress 
of stratigraphical geology, the nature of 
the stratifiel rocks and the law of su- 
perposition are discussed; the test of 
included organisms and the methods 
of classification are explained, the evi- 
dences of conditions under which strata 
were formed, and other theoretical points 
are considered, and the several geologi- 
cal systems or periods are enumerated 
under the English nomenclature. Final- 
ly, the various estimates of geological 
time and the bases on which they are 
made are reviewed. 


The American Book Company pub- 
lishes as a part of the Eclectic System of 
Industrial Drawing an excellent man- 
ual of the Liements of Perspective, by 
Christine Gordon Sullivan, of the Cin- 
cinnati public schools. It consists of ex- 
plicit directions and rules on the gen- 
eral principles of the art, with appli- 
cations in Isometric Projection and 
Oblique Perspective, given in concise 
form and simple, clear language, amply 
illustrated, and suppleniented by prob- 
lems, in solving which the rules are made 
practical. 


A convenient 
Petroleum Engines has been prepared 
by A. G. Elliott from the French of 
Henry de Graffigny for Whittaker’s 
Electro-Mechanical Series, in recognition 
of the interest that has been awakened 
in the application of such engines to 
supply the place now occupied by horses 
in drawing vehicles. One chapter deals 
exclusively with the theory of the gas 
engines. Other topics treated of are the 
history of the gas engine, the descrip- 
tion of existing gas engines, carbureted 
air engines, petroleum engines, gas-gen- 
erating plants, engines for use with poor 
gases, and the maintenance of gas and 
oil engines. (The Macmillan Company, 


79) cents.) 
Laboratory E.cercises in Anatomy 
and Physiology (New York: Henry 


Holt & Co.. 60 cents) have been pre- 
pared by James Edward Peabody for 
practical application. The precept is 
emphasized that the pupil should” be 
led to see that most of the materials re- 
quired for observation and experiment 


manual on Gus and | 
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,are furnished by the organs and tissues 
of his own body. Directions which have 
been found in the author's experience 
necessary to guide the pupil in his ob- 
servations and experiments are given 
jat the beginning of each topic. The 
{questions following them contemplate 
the student’s seeking the facts from the 
material itself, and he is expected to be 
trained to distinguish observed results 
‘from the inferences that mav be drawn 
from them. Some home study is con- 
templated, the results to be afterward 
/reported in class. The book consists al- 
| most entirely of directions for experi- 
ments, and is interlined with blank 
sheets for recording observations. 


Geographical Nature Studies (Amer- 
ican Book Company) is intended by the 
author, Frark Owen Payne, to assist 
/the teacher, and by pointing out the re- 
‘lations, often unrecognized, between fa- 
miliar phenomena and home geography 
/to guide the study of the class to defi- 
nite and practical ends. The lessons are 
‘intended to fit the comprehension of the 
youngest pupils. to promote the culti- 
vation of habits of accurate observation. 
;and to stimulate a desire for more 
knowledge and broader views of the 
world. They lead directly up to the 
point where the more formal study of 
veography trom a_ text-book begins. 
The lessons may be used as reading ex- 
|ercises and for topical recitations, and 
exercises are introduced which may as- 
sist the cultivation of the power of cor- 
rect verbal expression in the statement 
}of facts. The exercises concern weather, 
animals, physical phenomena, and ob- 
jects about us, and are very various. 


Impressions of Meduse have been 
observed on the Jurassic lithographic 
limestones of Solenhofen, and some 
“problematic fossils” on the Lower 
Caimbrian rocks of Sweden lave been 
regarded as derived from Meduse. Cer- 
tain nodules, bearing what looked like 
tlattened-out starfishes—* star-cobbles ” 
they were called—have been found 
among the fossils of the Coosa Valley. 
Alabama. Direetor Charles D. Walcott, 
of the United States Geological Survey. 
concluded that these also represented 
Meduse, and began an investigation of 
them which involved a comparison with 
the Swedish and Bavarian specimens, 
and was at last enlarged so as to em- 


brace all fossil Medusm. Tlis work is now 
published as a separate memoir, /'os- 
sit Medusa, as one of the Monographs of 
the United States Geological Survey 
(Vol. XXNN). The Middle Cambrian Me- 
dusie are first deseribed, and then, in 
order, the Lower Cambrian of the United 
States and of Sweden and Bohemia and 
the Jurassic of Bavaria. The text is 
illustrated by forty-seven excellent 
plates. 


A new edition, revised and with ad- 
ditions, of the Meehanics and Heat of 
Edward L. Nichols and W.S. Franeis is 
published by the Maemillan Company 
($1.50). The book is the first volume of 
the Klements of Physics of the authors, | 
which is complete in three volumes. We 
find in it no explanation of the nature 
and extent of the revisions and ad- 
ditions. 


The publieation of sueh a book as 
Catering for Two—Comfort and Eeon- 
omy for small Tlouseholds (G. P. Put- 
naim's Sons, $1.25)—has been suggested 
to Atice L. James by the difficulty of 
redueing the average rules of the eook- 
book to meet the wants of a family of | 
iwo or three. The work embodies the 
results of sixteen years’ experience in 
labor and study, and the author hopes 
that with it the way may be made eas- 
ter for others whose bills of fare may 
be made for two. The directions are 
claimed to be throughout exact and re- 
Hable, and the dishes to be nonrishing, 
appetizing, and inexpensive. The au- | 
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thor’s plan is to take a bill of fare with 
a comfortable variety of dishes, and 
direct explicitly how each is to be pre- 
pared, 


The mannal on Testing Milk and its 
Produets, prepared for dairy students, 
creamery and cheese factory operators, 
food chemists, and dairy farmers, by 
BH. o. Farrington and F. W. Noll, has 
reached a fonrth edition, the first three 
editions having been exhausted in abont 
a year. The present edition has been 
thoroughly revised, and sueh additions 
have been made to it as have been neces- 
sary to bring it up to date. Jt has been 
adopted as a text-book or reference-book 
in the dairy schools of twelve States of 
the Union and in a number of sehools 
in Canada. (Published by the Mendota 
Book Company, Madison, Wis. $1.) 


The Silrer Cross, or the Carpenter 
of Nazareth (International Publishing 
Company, New York), is a short story 
selected and translated from The Mys- 
teries of the People of Eugéne Sue, and 
published for the sake of the illustra- 
tions it is supposed to afford of the 
tyranny of the ruling class and the op- 
pression of the working people and the 
poor and their suffering thereby whieli 
prevailed in the grand days of the Ro- 
man Empire, as well as always before, 
and is assumed to have eontinned down 
to the present. It is the story of the life 
and sufferings of Jesus of Nazareth, told 
in the thrilling style of the great Freneh 
novelist. 
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eral election took place in November of 
the same year, and is described in the 
Saturday Review as having been a 
warm contest, with several questions 
on which publie opinion was sharply di- 
vided; but “on the whole, the women 
took matters wonderfully coolly. They 
floeked in thousands to the publie meet- 
ings, where, by common consent, the | 
front seats were given up to them.” | 


| thusiasm. 
/With dread by the eleetioneering agents 
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| Contrary to expectation. they displayed 
) little emotion, 
frage was given to all the women of | “ 


and even had to be 
coached ” to make a pretense of en- 
“Polling day was awaited 


and returning officers, with doubt by 
veteran politicians. and with pleasur- 
able excitement by the women.” They 
all voted, and ‘“ what did it all lead 
tor” “Ht left things» very much: as 
they were... . Gradually but. irresist- 
ibly the conviction forced itself upon 
the New Zealand mind that the women 
knowing Httle and caring as little 
about political details, had voted almost 
‘always with the men of their family 
and class. Sharing to the full the 


ta 


prejudices, hopes, and interests of their 
fathers, brothers, husbands, and lovers, 
they had cheerfully doubled the voting 
power of these. Where, as in the case 
of schoolmistresses and factory girls, 
they had some special bond of union 
other than domestie they had voted 
very much as schoolmasters and male 
trade-unionists had voted... . With 
one accord eolonists ceased to be afraid 
of what the snffrage might do, and 


began instead to complain of it for not | 


doing more. Only here and there care- 
ful observers note that groups of wom- 
en are studying politics, and foresee 
that, as years go by, these will supply a 
new and intelligent force with distinct 
ald logieally reasoned alms of its own.” 


The Metric System (a Letter to the 
London Times).—Sim: J] see that on 
Wednesday next, the 22d inst., the 
President of the Board of Trade is to re- 


ceive a deputation from the Decimal As- | 


sociations and others to urge on the 
Government, not merely the adoption 
of the decimal system of notation, but 
the compulsory appheation within two 
vears of the metric systein of weights 
and measures in its entirety. IJ have 
been hoping to see a letter in the Times 
from some person of importance calling 
attention to this deputation. I fer- 
vently trusted I] should notice one from 
your correspondent, Mr. tterbert Spen- 
cer, Who, a year or so back, contributed 
a series of thoroughly well-thought-ont 
and logical articles, exposing the fal- 


lacy of the metrie system: but if any | 


such letter has appeared t have, unfor- 
tunately, missed it. FE beheve this agi- 
tation to be largely due to scientific pro- 
fessors Who have been brought up on 


foreign books, and have found it too | 


much trouble to convert foreign meas- 
urements into Kneglish; further, due to 


the promptings of a number of foreign | 
merchants. forming (happily, or unhap- | 


pily) now so Jarge a portion of our 
traders—men who, also, do not wish to 
take the trouble of converting foreign 
weoiehts and measures into English. As 
regards the suceestion, made time after 


time, that the metrie system is one giv- | 


ing the greatest simplicity to calenla- 
tions, | say unhesitatingly, from very 
considerable experience, that it is one 
absolutely subversive of mental arith- 
metic, and T appeal to anybody who has 
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ever had the misfortune to wait at the 
guicheé of a French railway station 
while the clerk inside has been caleu- 
lating the total amount to be paid for 
lee first-class and one second-elass from 
A” to“ B*” with a piece of chalk, or 
peneil and paper, to compare the speed 
and the certainty of this process with 
the answer that he would get at Euston, 
or at any such station in Great Britain, 
and say which system shows by results 
the advantages in point of time and in 
| wecuracy, 


on 


y. The French themselves, as 
las been pomted out on more than one 
occasion, find the metric system too irk- 
some, and they evade it. According to 
the metric system, one of its great mer- 
|its is that von can state every required 
| quantity by multiples or submultiples 

of ten—metre, 1; decimetre, 0.1; centi- 
metre, 0.01; millimetre, 0.001. But no 
Frenchman thinks of expressing himself 
in this way. Instead of 0.01, he says 
cm, 1. For a amillimetre, he says mm. 1, 
| When he comes to large weights, does 
| he not commonly abjure the 1,000 kilos 
and write one tonne? When he comes 
, to domestic weights the kilogramme is 
found too large: the half of this, the 
practical equivalent of the pound, is 
wanted. He ought to write 500 
manines, Ie does not. He abjures 
his decimals, and writes one half kilo. 
But I feel Finnst not take up your space 
hy multiplying instances, so well known 
to many who have studied the subject, 
}of the unbearable burden of the decimal 
plus metrical system compulsorily car- 
ricd out. TL well know the value of deci- 
mals. and the indispensable need of their 
use in many circumstances; but I objeet 
to being conrpelled to use them when 
they are not needed and are in the way. 
| | find it easier to state seven eighths, and 
to deal with it mentally, than to put it 
mto the form of .875. I do not wish to 
be restricted by Jaw in the use of my 
tools. What would be thought of the 
law which compelled a shipwright on 
all occasions to use a chisel, and never 
/to employ the adze. I, with, I believe, 
every upholder of English weights and 
measures, and of the use of fractions, 
am quite willing that the metrie sys- 
tem should be made legal in its entirety 
throughout Great Britain; but we are 
not willing that the useful weights and 
measures which we can employ with so 
great facility and accuraey should be 
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made illegal. Let the two exist to- 
gether, and experienee will prove whieh 
is the one preferred by the community. 
J am, sir. your obedient servant, 
FREDERICK BRAMWELL. 


5 GREAT GEORGE STREET, WESTMINSTER, 8. W., 
March 18, 1809. 


P.S.—Very probably the old stalk- 
ing-horses will be trotted out on 
Wednesday, and the President of the 
Board of Trade will be told of the con- 
fusion created by the existence of mere 
local weights and measures. 
that if those who cite these anomalies 
were asked to give instances at various 
dates it would be found that these loeal 
weights and measures were dying out. 
In any event they are illegal, and are 
not obligatory upon anybody. Every 
man ean claim to deal according to the 
standards of length, of weights, and of 
‘apacity. Most certainly the mtrodue- 
tion of the metric system would largely 
add to the use of illegal weights and 
measures, not only locally, but gener- 
ally. If the inquiry were made in 
Franee, even no farther off than DBou- 
logne, it would be found that, in the 
markets there, dealings are frequently 
varried out on a local system uncon- 
nected with the metric.—I°. b. 


Variations in African Religious 
Ideas.—Miss Kingsley observes, in her 
West African Studies, that when you 
are traveling from district to district 
you ean not fail to be struck by the 
difference in charaeter of the native re- 
ligions you are studving, and that no 
wandering student of the subject in 
western Afriea can avoid recognizing 
the existence of at least four distinct 
forms of development of the fetieh idea. 
They have every one of them the same 
underlying idea, and vet they differ. 
“And I believe.” Miss Kingsley says, 
“much of the confusion which is sup- 
posed to exist in African religious ideas 
is a confusion only existing in the minds 
of eabinet ethnologists from a want of 


recognition of the fact of the existence | 


of these sehools. For example, suppose 
you take a few facts from Ellis and a 
few from Bastian and mix, and eall the 
mixture West African religion. You do 
much the same sort of thing as if you 
took bits from Mr. Spurgeon’s werks 
and from those of some eminent Jesuit 
and of a sound Greck churehman 


I believe | 
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jand mixed them, and labeled it Euro- 
;pean religion. The bits would be all 
| right by themselves, but the mixture 
would be a quaint atfair.” Of the four 
main sehools of fetich predieated by 
Miss Kingsley, the Tshi and Ewe school 
(is’s school) is mainly concerned 
with the preservation of life; the Cala- 
bar school with attempting to enable 
the soul suceesstully to pass through 
death; the Mpongwe school with the at- 
tainment of material prosperity; and 
the school of Nkissi with the worship 
of the mystery of the power of evil. 


A Natural History Society as a 
‘School.—Among the agencies einployed 
by the Boston Society of Natural His- 
tory for making itself a vehicle of in- 
struction to the publie has been the em- 
ployment of an edueated man and teach- 
er as guide to the museum, who should 
also give lectures there. The salary of 
this oflicer has heretofore been provided 
by the bounty of Miss Harriet E. Free- 
man, but she has been obliged to diseon- 
tinue her eontribution, and the curator 
is now seeking other means of maintain- 
ing a suitably qualified assistant. The 
“ wuide,” Mr. A. W. Grabau, delivered 
a course of Jectures in April and May, 
1897, on “ The Surface of the Earth: Its 
Rocks, Soil, and Seenery,” im which spe- 
cial attention was given to the scenery 
in New England; and, whenever it was 
practicable, excursions were made to lo- 
ealities which could be used as illustra- 
'tions. <A sinilar eourse, delivered in 
1896, resulted in the formation during 
; the summer of the same vear of a class of 
| thirty persons, summer residents of Ken- 
nebunkport, Maine, who were under 
Mr. Grabau’s daily instruction for two 
weeks. The awakening of interest in 
loeal scenery further led to lis giving 
leetures in Belmont and Arlington. and 
he thereby beeame instrumental in a 
movenient intended to preserve the lo- 
cal frontal bowlder moraine on <Arling- 
ton Heights—a valuable geological 
movement. A course of lectures on the 
Animals of the Shores of New England 
was given by Mr. Grabau to a class of 
from forty to seventy-five persons. in 
the Teachers’ Sehoo] of Seience, with 
|exeursions on Wednesday and Saturday 
afternoons. In a similar fall course at- 
tention was given specially to the study 
of animals in their various habitats. 
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A course by Mr. Grabau on the use of 
{lie microscope and the preparation of 
specimens was followed by ten days’ 
laboratory work in Limekilns Bay, 
Maine. One of the results of a winter 
course on zodlogy, to a class of twenty 
teachers, was the formation of the Hale 
Hlouse Natural History Club, in connec- 
tion with which field meetings are held, 
Classes for children are formed, and 
papers upon elementary subjeets are 
read and discussed. Other courses of 
lectures are mentioned m the report of 
the eurator of the soeiety—the field les- 
sons in geology, by Professor Barton, 
with a winter course in historical geol- 
ogy; the course of Dr. R. W. Greenleaf, 
on the elementary structure and fune- 
tion of the parts of flowering plants; 
the course of the curator (Alpheus 
Hyatt), on elementary zodlogy; and the 
lectures on geography, by Prof. W. M. 
Davis. 


Glacier Water.—An analysis of 
two samples of water from the Ilecilli- 
waet Cdacier, in British Columbia, was 
recently made by I. T. Shutt and A. T 
Charron, The water was eollected a few 
fect from the glacier’s irregular face, 


about a mile and a half from the glaeier 


station on the Canadian DPacitie Rail- 
way. The following is abstracted from 
an aecount in the Chemieal News: 


ij 


{| No.1 No, 2 

| Parts per million. 
Free ammonia.,........ | GO,O18  O.Vt8 
Albuminoid ammonia . ‘| 0.027 | 0.08 

| i 
Nitrogen as nitrates and } 

TMGTIROR A) cue eee 3 re | 0.0246 0.0442 
Oxyeen absorbed in ‘fifteen 

minutes ....., eee eee! O£0896 0.0672 
Oxygen absorbed in four: 

NOUrR seco 8. Pe eee, | 0.1056 O,1744 
CHIOUITC Seok wae eee ok | OL10 0.10 
Total solids at 105° ©, .../80,8 (12.0 
Solids after ignition...... BO,8 | RO 
Loss onignition......... “None, | 4.0 


Phosphates None, |} 


Vhe authors go on to say: “ From 
the above datt we may unhesitatingly 
conchide thal the glacier water is one 
of great organic purity. The samples 
identieal, due no doubt to the 
faet that they were collected twelve 
days apart, and probably from ditfer- 
ent parts of the foot of the glacier 
Doth show tliat, 


are not 


analyses, however, 
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judged by the standards used in the 
diagnosis of ordinary potable waters, it 
is a water possessing a high degree of 
purity, and one perfectly wholesome 
and eminently suited for drinking and 
household purposes, As received, both 
sumiples were quite murky, almost 
milky, in appearance. On allowing 
them to stand, perfeet subsidence took 
place, leaving the supernatant water 
eolorless and brilliant. A microscopic 
examination of the sediment showed 
it to consist of very fine rock matter, 
chiefly fragments of quartzite. 


Protection of Plants and Birds 
in France and Italy. — Organized 
efforts for the protection of native 
plants and birds from further destruc- 
tion are inultiplying in Europe.  Bo- 
tanieal stations for Alpine plants have 
been established at several places in 
IFranee and Switzerland, and now Italy 
has come into line with the association 
Pro Mortibus, which, founded in July, 
1897, has already more than five hun- 
dred adherents. Italy is probably the 
country where work of this kind is 
most needed, for nowhere else is the de- 
struction, partieularly of birds, so sys- 
tematically, persistently, and industri- 
ously carried on. Pro Mortibus will 
also interest itself in the preservation 
and replantation of the forests. Among 
other efforts looking in a similar diree- 
tion, M. J. Coreelli tells in La Nature 
of the establishment of shelters in eon- 
nection with the schools in Saxony 
where birds are fed in the winter, and 
of lessons given to the ehildren imeul- 
rating regard for them. <A great deal 
has been aecoinplished in) France with- 
out much noise in rewooding the dev- 
astated slopes of the mountains and 
erecting ellicient safeguards against 
ravage by torrents—largely by restrain- 
ing the torrents at their sources; and 


the Alpine forests of the conntry, M. 
Corcelli says, “are again msing from 


Ms 


their ashes.” Reserves of Alpine plants 
have been established by the Belfort 
section of the French Alpine Club on 
the Ballon of Alsuce; the central see- 
tion is creating an extensive botanical 
| earden in the Vosges, to serve as a place 
of refuge and propagation and multiph- 
|< cation of species threatened with extine- 
tion. The city of Annecy, in Savoy, 
j has recently voted the money required 
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for establishing a similar garden on 
the verdant ridges of the Semnoz. Two 
loeal societies in Italy are engaged in 
a similar work, one of whieh has estab- 
lished the garden museum Chamousia 
on the slopes of the Saint Bernard, 
where plants from the Pyrenees and the 
Wimalaya are also colleeted. Switzer- 
land is not behind either of these eoun- 
tries in this work. 


Tortoise Shell.—The following in- 
teresting aceount of the tortoise-shell 
industry is taken from Nature: The tor- 
toise shell of eommeree is obtained from 
the horny superficial plates overlying the 
bony ease of the great majority of tor- 
toises and turtles. Turtles differ from 
tortoises in the heart-shaped form of the 
upper half of the shell, and the conver- 
sion of the limbs into paddles adapted 
for swimming. The upper part of the 
shell earries a median row of five large 
superficial horny plates, flanked on et- 
ther side by a row of four or five still 
larger flat plates; these thirteen or fif- 
teen large plates affording some of the 
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the hawksbill, and the loggerhead. 
The hawksbill furnishes the most valu- 
able shell. The largest and best plates, 
whieh are in the middle of the back, 
are about a quarter of an inch thick 
in the center, and measure about thir- 
teen by eight inches, their weight being 
from about half a pound each to as much 
as one pound. The length of the eara- 
pace (the upper shell) in the hawks- 
bill is about forty-two inches. It is 
found in all tropical and subtropical 
seas. From a dead turtle the plates 
of tortoise shell ean be readily detached 
by beating. The highest price realized 
during 1898 in the London market was 
about 112s. Gd. (about $28) a pound 
for the very best selected shell. It is 
stated that 76,760 pounds of hawks- 
bill shell were sold in London in 1598. 
The shell is very readily workable, being 
made partially plastie by immersion in 
hot water. 


Poison in Wild Cherry Leaves.— 
Instances having been brought to the no- 
tice of the directory of the New Hamp- 


most valuable commercial tortoise shell ; shire College Agriculiural Experiment 
in the particular species whose shell is in | Station of eattle presumably fatally poi- 
most demand. On the front and hind | soned by prussic aeid from eating wild 
edges of the upper bony shell and the | cherry leaves, the subject has been in- 


portion connecting the latter with the 
plastron, or lower shell, are a series of 
smaller horny plates, generally twenty- 
four in number, which are sharply bent 
in the middle and are known in the 
trade as “hoof.” The under surface of 
the shell of a turtle carries six pairs of 
large, more or less flat, horny plates, 
for which the trade term, derived from 
their uniform eolor, is “ yellow belly.” 
In value they sometimes exceed all but 
the very finest of the large upper plates, 
generally known simply as “shell.” Of 
the host of land and fresh-water tor- 
toises, most of which are of eompara- 
tively small size, the horny plates 
(which, by the way, are altogether 
wanting in the so-called soft tortoises 
of tropieal rivers), on aeeount of their 
thinness and opaeity, are now of no 
commereial value, at least in England. 


Moreover, it is by no means all species | 
of marine turtles whieh yield commer- | 


cial tortoise shell. Of these marine 
turtles, exelusive of the great leathery 
turtle, there are three well-marked. and 
perfectly distinet types, severally repre- 


vestigated by Fred W. Morse and 
Charles D. Howard. Five species of 
wild cherry grow in New Hampshire, of 
which the red cherry and the horse plum 
are not regarded as dangerous, and the 
dwarf cherry has not been examined, 
but is strongly suspeeted. The wild 


| black eherry is the most noxious species, 


and the ehokecherry is not far behind 
it. he poisonous prineiple in these 
cherries is hydroeyanie or prussie aeid, 
which, however, does not exist in the 
leaves as such, but is derived from the 
amygdalin they eontain. The popular 
opinion that only the wilted leaves are 
specially dangerous is not borne ont. 
The authors found both wilted and fresh 


|leaves poisonous, and the dried leaves 


worthy to be regarded with suspicion. 
Vigorous, succulent leaves from young 
shoots, whieh are the ones most likely 
to be eaten by cattle, are far more pol- 
sonous than the leaves from a mature 
tree or stunted shrub. The largest 
amounts of prussic acid were derived 
from leaves wilted in bright sunlight to 


labout seventy-five per cent their origi- 


sented by the green or edible turtle, , nal weight, or till they began to ap- 
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pear slightly limp and lose their gloss, 
Leaves wilted in the dark were much 
less dangerons. 


Dr. Brinton’s Contributions to 
American Linguistics.—A\t the sug- 
gestion of the late James Constantine 
Pilling, Dr. D. G. Brinton has prepared 
an analytical survey of his eontrbu- 
tions in the tield of American linguistics, 
which have now extended over forty 
vears. The list ineludes seventy-one 


titles of books and papers, of which six- | 


teen are classed as general articles and 
works. The first four of these are oe- 
eupied with the mquiry whether the 
native American languages, as a group, 
have peeuliar morphologieal traits that 
justify their elassifieation as one of the 
great divisions of human speech. 
srinton finds a feature—ineorporation— 


which, under the form polysynthesis, is | 


present in a marked degree in nearly 
all of them. Another paper shows that 
the various alleged aflfihations between 
American and Asiatie tongues are wholly 
unfounded, and another pleads for more 
attention to American languages. <A 
volume of nearly four hundred pages 
—The American Race—was the first at- 
tempt at a systematie classification of 
all the tribes of North, Central, and 


South Ameriea on the basis of lan- 
guage. It defines seventy-nine Hnguis- 


tie stocks in North America and sixty- 
one in South America, pertaining to 
nearly sixteen hundred tribes. 
volumes in the lst include writings, pref- 
erably on secular subjects, by aitives 
in their own languages. One contains 
a list of native American authors, and 
notices some of their works. Another 
vindicates the claim of native American 
poetry to recognition. These works 
were followed by the Library of Aborigi- 
nal American Literature, of which cieht 
considerable volumes were published, 
cach eontaining a work wholly of na- 
tive Inspiration, in a native tongue, with 
a translation, notes, ete. Fourteen other 
publications relate te North American 


languages north of Mexico, thirty-two | 


to Mexican and Central American Jan- 
euages, and ten to South Ameriean and 
Nntillean langtages. Many of these ar- 
ticles were callected im 1890 and pub- 
lished in a voluine entitled Essays of an 
Americanist. It was arranged in four 
parts, relating respectively to Ethnol- 


Dr. | 


Other | 


POPULAR SCIENCE MONTHLY. 


ogy and Archiology, Mythology and 
Folklore, Graphic Systems and Litera- 
ture, and Linguisties. The value of Dr. 
Brinton’s labors will be realized by all 
persons who know how rapidly things 
purely native American are passing 
laway. 

| 


Metallic Alloys of Rich Colors.— 
A remarkable alloy of gold seventy- 
eight parts and aluminum twenty-two 
parts, discovered by Messrs. Roberts- 
Austen and Hunt, has a characteristie 
| purple color which can not be imitated; 
for if the designated proportions of the 
constituents are varied from, the base is 
entirely changed. The compound lacks 
/somewhat in the qualities of resistance 
and malleability. The color is abnor- 
mal in that it partakes of none of the 
i color features of its constituents, as is 
the case in most combinations of metals. 
Thus, the colors of copper alloyed with 
zine or tin pass gradually from red to 
_ white, according to the proportions of 
the constituent metals. In the union of 
two metals of white or bhush-white col- 
or, ike zine, tin, silver, and aluminum, 
the color of the alloys is not perceptibly 
different from that of the eomponents— 
that ix, it continues white. The purple 
of the gold aluminum alloy is not, how- 
lever, the only exception to this rule. 
| Aluminum gives lightly colored com- 
‘pounds with several other metals, even 
when the second metal is clearly white. 
In the experiments of Charles Mareot, of 
Ceneva, in aHoving aluminum with plat- 
iuum, palladium, niekel, and eobalt, 
combination took place abruptly at red 
heat, with the development of an in- 
tense temperature and a partial ecom- 
bination of the aluminum; and when 
Platinium is the second metal, an explo- 
sion is liable to occur. An alloy of sev- 
enty-two parts of platinum and twenty- 
eight of aluminum had a bright golden 
vellow color, which varied under 
slight changes in the proportions of the 
elements to violet green or coppery red. 
The alloy is hard and brittle and of 
crystalline structure. The yellow form 
| is stithle, while the other forms deeom- 
pose ina short time. An alloy of sev- 
enty-two parts palladium and twenty- 
eight aluminum is of fine coppery rose 
color, crystalline texture, hard and brit- 
tle, and suffers no change with time. 
An alloy of from seventy-five to eighty 


| 


or 
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parts cobalt and twenty to twenty-five 
aluminum is straw-yellow, inclining to 
brown; when just formed it is exter- 
nally hard and scratches glass, but is 
easily broken with a hammer, and falls 
to a powder in a few days. <An alloy of 
eighty-two parts nickel and eighteen 
aluminum has a pronounced straw-yel- 
low color, is as hard as tempered steel, 
and resists the blow of a hammer. The 
fracture, close-grained, 1s that of steel 
or bell metal. It is susceptible of a fine 
polish, is stable, and keeps its color. 
Though interesting on account of their 
colors, these alloys, except that of nick- 
el, are not suitable for any use. 


The Chemistry of Sausages.— 
The Lancet is authority for the follow- 
ing: “ The composition of the sausage is 
not only complex, but it is often ob- 
scure. It is supposed to be a compound 
of minced beef and pork. Abroad, how- 
ever, the sausage is compounded of a 
much wider range of substances. These 
include brains, liver, and _ horseflesh. 
Occasionally they do not contain meat | 
at all, but only bread tinged with red 
oxide of iron and mixed with a varying 
proportion of fat. Horseflesh is rich in 
glycogen, and this fact enables its pres- 
ence in sausage meat to be detected 
with some amount of certainty. The 
test, which depends on a color reaction, 
with iodine has recently been more care- 
fully studied and with more satisfac- 
tory results, so that the presence of five 
per cent of horseflesh can be detected. 
At present there is no legal provision 
for a standard in regard to the com- 
position of sausages, but clearly there 
ought to be. Limitations should be laid 
down as to the amount of bread used, 
as to the actual proportion of meat sub- 
stances present, and as to the coloring 
matters added to give an attractive ap- 
pearance of fresh meat. Sausages are 
extremely liable to undergo decompo- 
sition and become poisonous, owing to 
the elaboration of toxic substances dur- 
ing the putrefactive process. Bad or 
rancid fat is very liable to alter the 
character of a sausage for the worse. 
Thus in some instances the use of rancid 
lard has rendered the sausage after a 
time quite phosphorescent, an appear- 
ance which indicates, of course, an un- 
desirable change. The smoked sausage 
is a much safer article of diet than the | 
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unsmoked, since the curing process pre- 
serves the meat substance against de- 
composition by reason of the empyreu- 
nlatic bodies present in the wood smoke 
which is used for this purpose.” 


Photographing Papuan Chil- 
dren.—Many savages dislike to have 
their pictures taken, some being re- 
strained by motives of superstition; but 
in New Guinca Professor Semon found 
being photographed a great joke for all 
the boys and girls. He had much trou- 
ble in isolating a single individual, so 
as not to get thirty or forty persons 
into his picture instead of the one he 
wished to immortalize. “ Wishing,” he 
says, “to portray one young girl of un- 
commonly good looks, I separated her 
from the rest, gave her a favorable po- 
sition, and adjusted the lens, surround- 
ed all the while by a crowd of people 
behind and beside me, the children 
cheering, the women most, ardently at- 
tentive, the men benevolently smiling. 
Evidently my subject was proud of the 
distinction she enjoyed and the atten- 
tion vouchsafed her. Quite suddenly, 
however, this simple savage, untaught 
as she was and innocent of the laws of 
reticence and prudishness, became con- 
vulsed with shame, covered her eyes 
with her hands, and valiantly resisted 
every attempt to make her stand for- 
ward as before. At the same time I 
noticed that the hue of her features 
changed, the brown of her face becom- 
ing darker and deeper than before, a 
phenomenon easily explained by the fact 
of the blood rising into her head. Had 
she been a brown girl we would have 
said that she blushed. At all events, 
the physiological process was the same 
as that which forces us to blush.” <At 
another time, when the author had got 
two little girls into position to be pho- 
tographed, their mothers came up and 
forbade his taking them that day, but 
promised to present them on the mor- 
row. On the next day “both the little 
angels were solemnly brought to meet 
us nearly smothered in ornaments, their 
hair decorated with feathers and combs, 
their ears with tortoise-shell pieces, 
their little throats surrounded by plates 
of mother-of-pearl and chains of dingo 
teeth, legs and arms hung with rings 
and shells, teeth, and all sorts of 
network. ... Here, again, one may 


wm 


see that mothers are made of the same 
stutl all over the world, Papuan mam- 
mas being equal to any of our peasant 
women or fine ladies in the point of 
vanity as far as concerns their chil- 
dren.” 


Meat Extracts.— An interesting ac- 
eount of the history and preparation of 
meat extracts was recently given as a 
leeture before the Society of Aris (Eng- 
lish) by Charles R. Valentine. The idea 
of coneentrating the body of an ox into 
a thimbleful of elixir seems to have been 
a very old one. Until the work of Jus- 
tus von Liebig, about fifty years ago, 
however, little progress of practical 
value was made toward this end. Lie- 
big macerated finely divided beef in 
cold water, or in water not above 150° 
I’. The water dissolved from sixteen to 
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twenty-four per cent of the weight of 
the dry flesh. This infusion was heated, 
the albumen and red coloring matter of 
the blood coagulated, and was separated 
as a ftloeculent precipitate. The re- 
maining solution has the aromatic taste 
and all the properties of soup made by 


boiling the flesh. The infusion was 
then evaporated at a gentle heat. The 


residue amounted to about twelve or 
thirteen per cent of the original (dry) 
flesh. This is in rongh outline the pro- 
ecss of meat-extract making. This ex- 
tract is simply an evaporated beef tea, 
containing the extractive matters of 
heef, and in virtue of these possesses 
medicinal and dietetic properties of 
value. But it is in no sense a substi- 
tute for beef, as the latter’s most impor- 
tant food constituent—albumen—it does 
not contain. 


MINOR PARAGRAPHS. 


Tr appears from tables of Some Sta- | 
tistics of Engineering Education, com- ; 
piled by President M. E. Wadsworth, | 
of the Michigan College of Mines, that 
such education has been, in the United 
States, on the whole a thing of com- | 
paratively recent date, the oldest school, 
the Rensselaer Polytechnic Institute, | 
having been established in Is24; the | 
next, the Lawrence and Sheffield | 
Schools, in 1846 and 1547; and the Co- | 
lumbia School in 1863, Civil engineer 
ing has led in this country, and has had 
various periods of advance, as in 1SS87-— | 


*sS, and depression, as in 1896-97. Me- | 
chanical engineering progressed — til | 


I886—'S7, when the number of students | 
fell olf, and the same happened with 
electrical engineering, “which further 
suffers a natural reaction from having 
been greatly overdone.” As a_ rule, 
most of the schools in the United States | 
scom to rnn to specialties, one or two 
of the courses being usttally more con- | 
spicuons than the others. 


Tuk importance of some arrange- 
ment by which vessels may be informed 
ofeach other's approach in foe and dark- 
ness has given rise to many devices; 
the only one, however, which has as yet) 


proved practical is the fou-horm or siren, 
and this has many disadvantages, Sev- 
eral fatal collisions at sea during the 
past year have given rise to renewed | 


by its own transmitter. 


interest in the subject, and a number of 
new methods have been suggested. M. 
Pranley, a French physicist, in a note 
presented to the French Academy sug- 
gests that each vessel be provided with 
a number of extremely sensitive mag- 


| netic receivers, or coherers, and a pow- 


erful magnetic transmitter. Periodical 
signals being made with the transmit- 
ter, corresponding impressions would 
be made upon the receivers of approach- 
ing vessels. The principal difficulty 


with this scheme les in the fact that 


the receivers of a vessel will be ailected 
There are sev- 
eral methods by which this difficulty 
may be overvome, however, Dilferent 
signals may be employed, or the inter- 
val between signals may be regularly 
varied. M. Branley calls attention te 
the tmfluence of a metallie envelope 
surrounding a coherer, and shows that 
when the coherer is this completely 
surrounded it 1s unallected by the in- 
fluence of a transmitter. By thus in- 
closing the receiver on a ship at the 
instant of the operation of the trans- 
mitter of the same vessel, the above dif- 
ficulty might be avoided. 


Write we can not collect roses from 
our gardens in January and maple blos- 
sous from the woods in February, vet, 
as Prof. W.. Beal shows in a biletin 
of the Michigan Agricultural College 
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Experiment Station, our trees and 
slirubs in their winter garb furnish ex- 
cellent lessons for the profitable employ- 
ment of pupils during many weeks at 
that season in true botanical study. 
“* Let each member of a class be provided 
with a branch, a foot or two long, from 
a sugar maple, and then spend some 
ten to twenty minutes or more quietly 
looking at the buds and the bark, with 
its sears and specks, and then tell what 
he has discovered, venturing to explain 
the objeet or meaning of some of the 
things he has seen. In a similar man- 
ner let each look over a branch of 
heech and then point out the difference 
between the two kinds.” Opening buds 
of trees may be obtained at any time 
during the winter by placing the lower 
end of the stem in water for a week or 
two while in the schoolroom. 


Ervinp ASTRUP, in his book With 
Peary near the Pole, gives admiring pic- 
tures of the natural imnoeence of the 
uncontaminated Eskimos of northern 
Greenland, where are communities in 
which “ money is unknown, and love of 
one's neighbor is a fundamental rule of 
aetion; where theft is not practiced.” 
All things are held in common, and 
falsehoods are told only to spare the 
feelings of the listener. Among the in- 
stances of the native kindliness of these 
people is one where a dog had eaten up 
a reindeer coat, yet was only remon- 
strated with by its owner. When the 
author suggested that a hungry dog 
should be punished for stealing a piece 
of blubber, the owner said that it was 
himself who deserved the thrashing for 
not having obtained sufficient food for 
the dog. 


THE operations of the Illinois State 
Laboratory of Natural History during 
1s97 and 1898 were almost wholly con- 
nected with the work of the State En- 
tomologist or with that of the Biologi- 
eal Station. The former work related 
to various insects injurious to crops. 
The operations of the Biological Station 
were carried on with more reference to 
completing a formal report upon the 
fishes of linois. The work is econdueted 
with a view to the acquisition of cor- 
rect ideas of the relative abundanee 
and local distribution of speeies, their 
haunts, habits, regular migrations, and 
irregular movements, their building 


OF SCIENCE. 287 


times and places, rate of growth, food, 
diseases, and enemies—and, in_ short, 
the whole economy of eaeh kind repre- 
sented at the station and of the whole 
assemblage taken together as a commu- 
nity group. Extensive studies of aquat- 
| ic entomology were made, and a paper 
on ephemerids and dragon flies is near- 
ly ready for the press. No part of the 
work of the station, however, attracts 
more attention among scientific men, or 
is likely to lead to more interesting and 
important results, than the plankton 
work, or the systematic study of the 
minute forms of plant and animal life 
suspended in the water. Water analy- 
ses have been extensively made in con- 
| neetion with these studies, which, com- 
| bined with the continuous biological 
‘work, will, when generalized, furnish a 
substantial and authoritative body of 
knowledge of the conditions of the wa- 
ters of the middle Illinois previous to 
the opening of the Chicago drainage 
eanal, useful for comparison with the 
results of similar studies made after 
that event. A summer school was con- 
ducted, with fifteen pupils, in 1898, and 
pubheations were issued. 


NOTES. 


THe Pasteur monument was dedi- 
eated at Lille, France, the eity in which 
| the subject of the memorial performed 
| his earlier more important researehes, 
| April 9th. The ceremony was witnessed 
by a large assembly, which ineluded 
many eminent scientific men of France 
and foreign eountries, among whom 
men engaged in similar researehes to 
Pasteur’s were especially represented. 
The monument, the frnit of a public 
|subseription, represents Pasteur stand- 
‘ing on the summit of a column of Soi- 
'enies stone, holding in his right hand an 
‘ns tlask. At the foot of the 
| 


column a woman presents her child, 
whieh has been bitten by a mad dog, for 
treatment. To the left is a group rep- 
resenting inoeulation—a woman, per- 
sonifving selence, injecting serum into 
a ehild she holds on her knees. Three 
'bas-reliefs represent respectively Dr. 
| Roux inoeulating a sheep for anthrax, 
| Pasteur studving fermentation, and the 
first antirabie inoeulation of the young 
Joseph Meister, who is held by his 
mother, wearing the broad-flapped Al- 
jsatian bonnet. The statue is in light 
bronze, and with the gilded bas-reliefs 
harmonizes well with the gray of the 
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stone. Addresses were made by MM. 
Armand Gantier and M. Duclaux, who 
said that the improved laboratories now 
enjoyed by seientifie institutions in 
Paris were largely due to Pasteur’s 
elforts. 

Tue minor planet recently diseov- 
ered by Witt, remarkable as having an 
orbit that comes within that of Mars, 
and provisionally known as DQ, has 
been named Eros. An examination by 
Professor Pickering and Mrs. Fleming 
of the llarvard photographs has_ re- 
vealed traces of this body on twelve 
plates taken in 1893 and 1894, and on 
four plates of 1896. By the aid of these 
plates it has been possible to determine 
its elements with greater acenraey than 
would otherwise be possible. Its mean 
distance from the sun is 1.45810, its 
shortest distance 1.13334, and its great- 
est distance 1.78286 that ot the earth; 
the eceentricity of its orbit is 0.222729, 
and its period is 643.10 days. Its 
synodical period is sueh that it has 
three oppositions in seven years. The 
next opposition will be in the last 
months of 1900, and will be a moder- 
ately favorable one for observation. 


THE courses in pure scienee of the 
New York University inelude under- 
graduate, graduate, and summer courses 
in mathematics. physies, chemistry, ge- 
ology, and biology, with laboratory 
privileges and provision for special stu- 
dents and independent work in ehemis- 
try. The university last year was at- 
tended by 1,717 students in its three 
faculties and six schools, and 720 non- 
matriculant students and auditors. <A 
new feature this year is the inaugura- 
tion of the Charles F. Deems lectureship 
of philosophy, under an endowment of 
$15,000 by the Ainerican Institute of 
Christian Philosophy, with Prof. James 
Iveraeh, D. D., of the Free Church Col- 
lege, Aberdeen, Scotland, as the first lec- 
turer. A feature of the university or- 
ganization is the institution of a wom- 
an’s advisory committee co-operating 
with the council. A woman’s law class 
is supported by the Woman’s Legal 
Kdueation Society, the purpose of which 
is to make business women and women 
in private Jife acquainted with exist- 
ine law, 


Tue new Science Building of the 
City Library, Springfield, Mass., recent- 
ly completed, is being inangurated by 
a Geographical and Geological lex hibi- 


tion, Ut includes the best and latest 
Inaps, models, globes, charts, relief | 


maps, and photographs, special atten- 
tion beme paid to the most effective 
modes of teaching. One of the most at- 
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traetive features of the exhibition is 
the work from the Springfield public 
schools. 


AN ingenious method for thawing 
out frozen water pipes has been used 
by Prof. R. W. Wood, of the University 
of Wiseonsin. It consists simply of pass- 
ing a current of electricity through the 
pipe. In one case it is said that one 
hundred and fifty feet of frozen pipe was 
thawed out in eighteen minutes. The 
ordinary street eurrent was used, the 
voltage being reduced to about fifty. 


IN a summary of inspeetors’ reports 
of the Hartford Steam Boiler Inspeetion 
and Insurance Company for 1898 it is 
stated that of 78,349 boilers, inspeeted 
both internally and externally, during 
the year, there were 11,727 dangerous 
defects discovered and 603 entire boilers 
were declared unsafe for further use. 


THE reeent death list of men known 
in scienee ineludes the names of Charles 
Naudin, an eminent French botanist, 
Dean of the Butanieal Section of the 
Aeademy of Sciences and author of a 
book on Hybrids in the Vegetable King- 
dom, at Antibes, France, Mareh 19th, 
aged eighty-four years; Dr. G. W. Leit- 
ner, an eminent Orientalist and lin- 
guist, Leeturer on Oriental Language at 
King’s College, London, Principal of 
Lahne College, and Registrar of Pun- 
jaub University, where he introduced 
the use of their own language and litera- 
ture in teaching Indian students, found- 
er of the <Anglo-Indian Institute at 
| Woking, England, and author of works 
in Education, the Races of Turkey, The 
Races and Languages of Dardistan, Gree- 
co-Buddhist Discoveries, and other Ori- 
ental subjects, at Bonn, Mareh 24th, 
(in his sixty-ninth year; Dr. Angelo 
| Knorr, Docent in the Veterinary Sehool 
i Munieh, February 22d; Elizabeth 
| 


Brown, astronomical observer and au- 
thor of papers on solar phenomena, at 
Cirencester, England, Mareh 6th; Dr. 
Miitler, Professor Gen- 
‘eral Chemistry in the Institute of Teeh- 
| nology, Munich: Dr. Friedreich von 
| Lihmann. mathematieian, at Strashund, 
} 
| 


Wilhelm von 


Prussia; Dr. Charles Fortuun, miner- 
alogist, in| London; Alfred Fenilleau- 
hois, author of researches on Fungi, at 
Fontainebleau, Franee; Dr. Heinrieh 
Wiefert. a geographer and cartographer 
whose fame was world-wide, whose maps 
and athises are everywhere reeognized 
as authorities, at Berlin, April 21st, aged 
severity years; and Prof. Sophus Lie, of 
)} the University of Christiania, an emi- 
Hnent mathematician, February 18th, in 
(his tifty-seventh year. 
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SCIENTIFIC METHOD AND ITS APPLICATION TO THE 
BIBLE. 


By tur Rev. DAVID SPRAGUE, B. D. 


. RAINED and organized common sense ” is Professor Huxley’s 


definition of science. There is probably no better. 

The popular mind persists in thinking that there is a wide dif- 
ference between science and knowledge in general. Yes, there is 
a wide difference, but it is just the ditterence that there is between 
a trained and organized body of men for the accomplishing of some 
great work, and a crowd of men unorganized and undisciplined. 
What unscientific knowledge has accomplished may be roughly seen 
in the condition of savage races to-day; while the changes wrought 
by knowledge trained and organized, in enlarging the sum of knowl- 
edge, in extending men’s power of perception, and in increasing the 
facilities not merely for living, but for living well, are changes in 
comparison with which all others recorded in history are trifling. 

It will be profitable for us, in order to get a clearcr idea of sei- 
entific method, to trace as brietly as possible the history of science 
and the development of the scientific idea. 

The very beginning of science is beyond our ken. We can form 
no idea of just what stage in the intellectual development of the 
race witnessed the rise of training and order in men’s knowledge. 
Long before the dawn of history there must have been some degree 
of orderliness in men’s knowledge—some grouping of facts, and rea- 
soning from one thing to another. Rude classification would be 
made, e.g., among animals, as some were found to be good for 
food and others not; so among herbs, as to size, form, color, use 
for food and medicine, poisonous qualities, ete.; so among woods, as 
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some were better adapted than others to use as instruments of war 
and of the chase. Men must also, very early in their development, 
have noticed the changes that took place im the heavens: the sun 
by day, the moon and the stars by night; have grouped the stars 
into little clusters here and there as they seemed rudely to resemble 
forms of things which they knew, and as some were brighter than 
the rest; have begun to reckon periods of time according as position 
vf sun and moon varied. In their observation of the heavens no 
other phenomenon would have attracted as much attention as an 
eclipse, and for a long time men would have ascribed this occasional 
phenomenon to the intervention of some supernatural power. In 
process of time, however, as their observations were made with more 
care and recorded, some regularity would be noticed in these, as in 
other phenomena of the skies; and the period of their recurrence 
being at last approximately known by those more learned than the 
rest, predictions of eclipses would be made and verified by what would 
seem to the multitude direct supernatural aid. lence the earliest 
scientific records that have come down to us are of eclipses observed, 
and in time regularly predicted, by the Chaldeans; hence also the 
reputation that was always given to the Chaldeans of having magical 
power. Coming down now to the time when men first seemed to 
have a genuine spirit of scientific inquiry, we find it among the 
(reeks some five hundred years z.c. Whatever of rudely scien- 
tilie work had been done before, seems to have been for practical 
or religious purposes. About that time, however, men began to in- 
vestigate and speculate in order to find out the truth, and soon we see 
a class of men, known as plulosophers, whose one atm was to find 
out, beeause they loved, the truth. “ What they saw excited them 
to meditate, to conjecture, and to reason; they endeavored to account 
for natural events, to trace their causes, to reduce them to principles ”’ 
(Whewell). They set about this, too, in no small, narrow way. 
They wanted to go right to the bottom of things, of everything at 
onee, and to know the great principles, as they called them, of 
Nature and of life. That was the reason why the actual scientific 
results of Greek thought, with all its splendid powers, were so meager. 
Two things are the neeessary conditions of scienee—faets, and the 
human power of reasoning. ‘Two processes must be carried out in 
order to yield any scientifie result: facets must be patiently aeeumnu- 
lated, and the mind must set its reasoning powers to work on them. 
RM was in the first of these that the Greeks were wanting. They did 
not realize the need of endless patienee in learning the details of 
Nature’s way of working. They wished to take in all of Nature 
with one tremendous sweep of thought. They did a little inves- 
tigating and a great deal of reasoning. Oceasionally, however, we 
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find an instance of inquiry into the cause of more definite and limited 
phenomena, which seems much more to suggest the true spirit of 
physical inquiry. We have one recorded by Herodotus, which is 
the more remarkable from being so nearly alone. It is in refer- 
ence to the fact which he had observed about the flooding of the 
Nile—that it was flooded for one hundred days, beginning with the 
summer solstice; and that from that time it diminished, and was 
during the winter months very low. He tells us that he made 
pressing inquiries about the cause of it from many of the Egyptians, 
but that he found no satisfaction, and apparently little interest in 
the matter. Three different theories on the subject that had been 
propounded by the Greeks he examines in detail and confutes; and 
finally he states a theory of his own. And yet even in this instance 
of scientific inquiry he commits the usual fault of the Greeks—he does 
not pursue far enough the investigation of the facts of the case, and 
the absence of the facts he tries to make up for by exhaustive argu- 
ments on words used in describing the phenomena. 

Strange as it may seem at a first glance, it is a very similar 
trouble that we find with the reasoning of Aristotle. It seems 
strange, I say, because we are accustomed to associate with Aristotle 
just those things which would seem to indicate a scientific temper, 
and to give promise of great results: 1. Extensive accumulation of 
facts. Many of those works of Aristotle which remain to us are 
vast treasuries of facts collected from almost every field of Nature, 
and we have reason for thinking that he made other wonderful collec- 
tions of facts which have not come down to us. His work has been a 
standing marvel to all time. 2. Extraordinary powers of reasoning. 
3. The fact that he asserted in the strongest terms the need of build- 
ing up the whole superstructure of knowledge on experience. And 
yet throughout his works, side by side with the evidences of pro- 
found knowledge and profound speculation, there are repeated in- 
stances of reasonings which are not only unsound, but altogether 
puerile—e. gi, in the beginning of his treatise on the heavens he 
proves the world to be perfect by reasoning of the following kind: 
“ The bodies of which the world is composed are solids, and therefore 
have three dimensions. Now, three is the most perfect number; it 
is the first of numbers, for of one we do not speak as a number; 
of two we say both; but three is the first number of which we say 
all; moreover, it has a beginning, a middle, and an end.” ‘That 
is a fair instance of his scientific incompetency. He has the facts, 
he is able to reason, but he does not reason according to the facts; 
he loses sight of them and builds up great arguments on words and 
names. To give one more example: “He is endeavoring to explain 
the fact that when the sun’s light passes through a hole, whatever 
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be the form of the hole, the bright image, if formed at any con- 
siderable distance from the hole, is circular. This, of course, is 
easily scen to be a necessary consequence of the circular figure of 
the sun, if we conceive ight to be diffused from the luminary by 
means of straight rays proceeding from every point. But Aristotle 
attempts to explain the fact by saying that the sun’s light has a 
circular nature which it always tends to manifest. He employs the 
vague and loose conception of a circular quality instead of the dis- 
tinct conception of rays”? (Whewell). 

It is a kind of reasoning which may be applied with great show 
of suceess to everything, but which really proves nothing. 

And so, as a matter of fact, Aristotle did not leave one single 
scientific generalization of value to suceceding ages. 

Did not the Greeks then do anything in the way of physical sei- 
ence that was to stand? Yes, there was a little work that was exact, 
and therefore lasting. Archimedes established the fundamental 
principle on the one hand of the lever, on the other of pressure in 
fluids—that is to say, laid the stable foundation of the sciences of 
statics and hydrostaties. Euclid developed, if he did not discover, 
the law of the reflection of hght. Pythagoras discovered, and his 
followers developed, some of the fundamental principles of har- 
monics. Greater than any of the others in genuine scientific work 
was Hipparchus, who, with many erroneous theories, yet really laid 
the permanent foundation of the science of astronomy. Only one 
more name need be mentioned among the ancients—that of Ptolemy, 
who seemed possessed of a genuinely scientific spirit. He aceom- 
plished little original work, made no broad generalization (what is 
known as the Ptolemaic system was in reality the system of Hip- 
parehus), but more than any other of the ancients he is the type 
of the true scientist in these respects—the accuracy of his observa- 
tions, the thoroughness of his work at every point, and the really 
great additions that he made to science in the way of verifying, 
correcting, and extending the theory he received. He lived in the 
carly part of the second century a. D. 

And the next name to attract our notice is that of Copernicus, 
more than twelve hundred years later. What is the meaning of 
that lapse of time? After such noble foundations had been laid, 
was there no great scientifie work built thereon in all those een- 
turies? Absolutely none. It will be well for us to think for a 
moment of what were the reasons for that barrenness, for the same 
eauses are more or less at work at all times to hinder the growth 
of science and the extension of scientific method. 

1. And what strikes us most forcibly at the outset is a lack of 
the sense of the importance of physical science. Through most of 
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that period Christianity dominated the best thought of Europe, and 
the tremendous practical problems that confronted the Church for 
a long time threw everything else into the shade; for a long time, 
I said, during the early part of this period in especial, when the 
Church in general seemed to realize its responsibility to win the 
whole world to its Master, and every individual coming into the 
Church was made to feel that the Church’s work was above everything 
else in the world. The importance of an exhaustive knowledge of 
the facts of Nature seemed trifling when compared with questions 
of character and future life, and making the world feel the power 
of Christ. Eusebius only expressed the thought of much of his age 
when he said, speaking of those who pursued the study of physical 
science, “It is not through ignorance of the things admired by 
them, but through contempt of their useless labor, that we think little 
of these matters, turning our souls to the exercise of better things.” 
And with that deliberate turning away from such subjects there 
would come of necessity that indistinctness of ideas about natural 
things which is fatal to all scientific investigation. Witness these 
words of Lactantius: “To search for the causes of natural things; 
to inquire whether the sun be as large as he seeins; whether the 
moon is convex or coneave; whether the stars are fixed in the sky 
or float freely in the air; of what size and of what material are 
the heavens, whether they be at rest or in motion; what is the mag- 
nitude of the earth, on what foundations it is suspended and ee 
anced—to dispute ad conjecture on such matters is just as if we 
chose to discuss what we think of a city in a remote country, of 
which we never heard but the name.” As Whewell, from whom 
these last two quotations are taken, says, “It is impossible to ex- 
press more forcibly that absence of any definite notions on physical 
subjects which led to this tone of thought.” 

2. Contributing, without doubt, largely to that indistinctness of 
ideas, and to the low value put upon physical science, was the mys- 
ticism common to the early and the medieval Church, and to the 
world at large for many hundred years—the mysticism, that is to 
say, the habit of assigning supernatural agencies to the various phe- 
nomena of Nature, aad of regarding dient as subject to the vicissi- 
tudes of arbitrary will rather ale as following out the workings 
of a consistent orderly plan. There is no need of any attempt to show 
how fatal such a spirit is to seienee, nor how that spirit seemed for 
a long while to dominate the world. “It changed physical science 
to magic; astronomy to astrology; the study of the composition of 
bodies to alehemy; and even mathematics was changed till it be- 
came the contemplation of the spiritual relations of number and 
figure.” That the Church was not, as has been often charged, re- 


294 POPULAR SCIENCE MONTHLY. 


sponsible for this spiritualizing temper of the age is apparent to any 
one familiar with the development of Greek philosophy and with 
the history of the superstitions of the Roman Empire. Nevertheless, 
it is also true that that temper has been inereased in the past and 
is fostered to-day by the undue emphasis whieh the Church has placed 
upon the miraculous character of early Christianity. 

3. We notice in the history of the thought of this period, both 
in the Chureh and in the world at large, a disposition rather to 
examine, eriticise, and comment upon the work of others, than to do 
investigating and thinking of one’s own. That such a spirit should 
be fonnd in the Church is not to be wondered at, for the authority 
of Christ and his apostles would seem to leave no room for origi- 
nality of thinking on religious subjects, and the sacred Scriptures 
would give abundant scope for the exercise of the highest learning 
and of intellectual penetration in interpreting. But the same tend- 
ency is noticed outside of the Church, as the great schools of inter- 
preters of Aristotle and of Plato, and the large volumes of abstracts 
and compilations from preceding writers, bear witness. But when 
vast learning aud ability are expended, rather on such labors than 
on investigation into the secrets of Nature, science does not thrive. 

4, And once again we observe the gradually increasing dogmatic 
tendency of the Church, the claim to be the repository of all knowl- 
edge, the stifling of thonght, and of investigation into what might 
lead men away from the truth and the “ faith once delivered to the 
saints.” 

It seemed best to give in detail these four evident reasons for 
the barrenness of science during those centuries, because, as I said, 
the same things to-day, though with decreasing force, interfere with 
the progress of seience and the extension of scientifie method. I shall 
refer to them again a little further on. 

The great revival of four centuries ago in art, in learning, in 
religion, reached also to science. At last the spell of ignorance, of 
unreasoning prejudice, of offensive dogmatism, and of vague mysti- 
eism, that had held the world for so long, was broken. The new 
life of science was feeble at first, and remained long in its swaddling 
clothes. It was about the middle of the sixteenth century that 
Copernicus gave his great work to the world; then no great work 
again for nearly one hundred years, when Kepler, Galileo, and 
Stevinus arise. But the century has not been an idle one. Every- 
where men have been awakening to the new light, have begun to 
think freely and fearlessly; are no longer deterred by the ery of 
magie or the prohibition of church dignitaries from investigating 
into Nature for themselves. And so, when in the seventeenth een- 
tury those mighty ones appeared, thoughtful people in great nuin- 
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bers were found to welcome the new truths; and at almost the same 
time Descartes by his essay on Scientific Method, and Bacon by the 
Novum Organum, were able to give an impetus to scientifie in- 
vestigation such as the world had never felt before. 

The history of the progress of science from that time to this 
is too complex to receive any treatment in a paper of this charac- 
ter. How it has been throughout a record of successive triumphs; 
how gradually one department after another of Nature’s workings 
has been mastered and reduced to orderly system; how all systems 
have been themselves reduced to one, harmonious and complete, in 
the magnificent generalization of evolution; how all the time not 
only has the sum of knowledge been steadily augmented, but the 
power of acquiring knowledge marvclously enlarged—all of that 
we know. That which has accomplished such results is science, 
and the process employed has been scientific method. We are 
in a position now to have a fairly intelligent idea of it. Look at 
it and see. 

“Scientific method ” is not, of course, a technical expression, as 
are induction, deduction, ete. Yet it means something very definite. 
It is that method of dealing with phenomena which reason declares 
and experience has shown to insure the greatest accuracy in results. 
There are in the complete process four necessary steps: 1. Observa- 
tion of facts. 2. Comparison and classification, or gencralization. 
3. Deduetion. 4. Verification. 

We can see these steps alike in the simplest scientific attempt 
of our remote ancestors, and in the work of a Newton or a 
Darwin. 

To use an illustration of the former suggested by the book of 
Leviticus. In very early times it was noticed that animals that 
had both the characteristics of being cloven-hoofed and of chewing 
the cud were good for food. A new animal is discovered having 
those characteristics. It is argued from the general principle laid 
down that this new animal is good for food, and the matter is veri- 
fied by experiment. There are the four distinct steps: observation 
of the facts, drawing a principle from the comparison of the facts. 
deducing as to the particular ease, verifying. The result is, of 
course, not only a classifying of the particular case, but also the 
extension of the principle. So with the generalization of the law 
of gravitation. Nuwmberless facts were ohserved with the greatest 
eare; from them the prineiple was generalized; from that again de- 
duetions were made as to partienlar cases; and the results were veri- 
fied. But though the steps of the process are the same in both in- 
stances, vet what a vast differénee between them! Take the first 
step, the observation of facts. All that the thought of the earlier 
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age could do was to note a few striking resemblances and differences 
among the animals that roamed the neighboring forests. What 
could be done in the later age, av, what the scieutifie temper of 
the age demanded, was the most rigidly careful examination of mul- 
titudes of facts; examination by a trained mind and with all the 
improved appliances whieh science and art had given to the world, 
and then submitted to the searching scrutiny of other trained minds, 
with like applianees. Or take the last step, verification. In one 
ease it meant finding the effeet upon the taste and upon the health. 
Tn the other, what it meant may be judged from the aecount we have 
of one of Newton’s investigations. In applying his hypothesis of 
gravitation (it was only a hypothesis then) to the motion of the 
moon, there was a very shght divergence, about two feet a minute, 
between the time of the revolution of the moon in its orbit, as he 
ealeulated it and as he observed it. He was not satisfied until, 
eighteen years afler, on account of an improvement made in the 
method of taking observations, he was able to obtain what he re- 
garded as a verification. 

And so what we learn from the history of scienee is the gradual 
development of scientific method. Scientific method in the work of 
Hipparchus meant a very different thing from the scientifie method 
of the Chaldeans. Very different still is the scientific method of 
studying the heavens to-day. So to an even greater degree is there 
a difference between the seientific method of studying the earth to- 
day and as our fathers studied it. It is not merely the multitude 
of facts that we have learned, nor the marvelous instruments that 
we have made to aid us in our observations; it is also, and by no 
means least, this—that men all these centuries have been learning 
to observe, to reason, and to verify. 

We may say that science and scientific method have grown and 
developed together: the development of one has invariably advaneed 
the development of the other, and, on the other hand, where one 
has remained stationary, or has retrograded, so has the other. 

Tlistory has cnabled us to see this other fact also: that the eon- 
ditions which interfered with the growth of science in the past not 
only interfere with it always, wherever they exist, but to very much 
the same deeree interfere with the free application of scientific meth- 
od, What those conditions were during one long period of history we 
saw—a failure to realize its importance as eompared with questions 
of conducts a tendeney to comment rather than investigate; a tend- 
ency to aseribe everything to spiritual ageney rather than to natu- 
ral causes; and lastly, dogmatism. We very well know how, as 
a matter of fact, those very conditions do interfere with the appli- 
eation of seientifie incthod to-day. 
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Ilow far is scientific method appheable to the investigation of 
the Bible? Ts there any department of human knowledge to which 
scientific method of investigation is net appheable? Lf seientitic 
method ix what we detined it to be, that method of dealing with 
phenomena which reason declares and experience has shown to im- 
sure the greatest acenracy in results, then there is obviously ne 
department of knowledge to which that method is not appheable, 
for it means simply the method whieh will bring us nearest to the 
truth. When we are dealing with the highest spintual verities we 
use that method which will bring us nearest to the truth; we are 
bound to use it m the interest of trath! Phat does not mean that 
we are to look for material causes for spiritual phenomena: nor does 
it mean that those things which m their nature appeal to the sen- 
sibilities, or have to do with conduct, or require an exercise of faith, 
must, In order for us to find ont the truth, be removed from the do- 
main of sensibtlitv. conduet, faith. That would be a most unsei- 
entifie method of investigation, The very first canon of scientific 
method is that it be appropriate to the matter in hand. And sem 
investigating the truths which are distinetly taught in the Bible— 
truths whieh are of the nature of a revelation of God's will and 
which are designed to reach and affect the whole nature of man—to 
take no account of other faculties mi a mau besides his power of 
apprehending imteHectnally, and of reasoning logically, would) be 
tuiscientific bevond hope of pardon, 

Bat what T wish especially to consider is a ditferent kind of im- 
vestigation of the Bible—one not concerned with the truths taught 
in the Bible, bat with the Bible itself, as a collection of writings that 
has come down to us from the past. What is the nature of these 
writings? Whe are their authors? Are there any of them which 
have more than one author? Are there any which are compilations 
from several different sources? What is the age in which these 
works were written or compiled 4 Ad of those, and similar questions, 
are not only the appropriate but the necessary inquiries of a trath- 
loving mind. They will continne to be asked wntil they are satis 
factortly answered. With veterenee to other writmes, the persist- 
ence of such inquiries will depend, except in eases of pure enriosity, 
upon the importance of such writings to the world. On that prin- 
ciple there will be no cessation of inquiries concerning the Bible until 
they are. as T said, satisfactorily answered, for no other writings are 
to be compared, in their importance to the world, with the writings 
of the Bible. Tow ean sneh answers be givens Where docs com- 
peteney to give answer He? Does it he im the authority of the 
Church? Not to lay any stress upon the facet, oue way or the other, 
that the Chnreh, exeept in certain localities, has never declared en 


VOL, LV,—vS5 


298 POPULAR SCIENCE MONTHLY. 


the canon of the Bible, much less on the questions proposed above, 
there is no such authority residing in the Church, unless we grant 
the claim sometimes made for her, to infallibility. With those mak- 
ing such a claim we must, within the limits of this paper, decline to 
argue. 

But if not the Chureh, what other authority can give us the an- 
swers we seck? The authority of primitive tradition, or of the 
opinivns of great commentators, or of the great mass of Christian 
people of modern times? Authority which is so shadowy im other 
things that might be mentioned would surcly count tor nothing in 
aomatter as grave as this, Or can particular expressions of the 
Bible itself be taken to settle the matter once tor all? But as to 
most of those very questions the Bible itself is silent; and if it had 
spoken, yet the question of competent authority would only be put 
one step further back. Or, once again, can the auswer come from 
~ the spirit which is in man,” guided by God's Spirit? But in this, 
as in the instance mentioned above, that which has been shown to 
be incompetent in so many other things can not be called competent 
in this. 

There is, there can be, according to the requirement of our minds, 
only one answer which will satisfy; it is that which is determined 
hy purely scientifie method—that is to say, according to the nature 
of the subject, that imethod of investigating hterary works which 
reason declares and experience has shown to imsure the greatest ac- 
curaey in resuits. Phat method is known by the name of the 
* Higher Criticism.” 

What is the history of the higher criticism? One wonld im- 
aging, from the language often used by the opponents of its appliea- 
tion to the Bible, that it was an arbitrary method of criticism, in- 
vented in these rationalizing times expressly for the purpose of doing 
away with the divine character of the Bible. But higher  eriti- 
cisin has been in use in examining the classics and other (nonserip- 
tural) writings of former ages for fully two hundred years. The 
first one to state its fundamental prineiples was Du Pin, in his New 
History of Keelestastical Writers, published i 1694. In 1699 
Bentley published his famous examination of the epistles of Phalaris, 
according to the amethods and principles of the higher criticism. 
There is no better instanee of scientific livestigation as te authen- 
Hieity. These epistles had been commonly accepted lw scholars as 
the work of Phalaris, aud accounted of great value. Bentley, by 
his scarching ¢xandnation of them, proved them to be the forgery 
of a sophist, so conclusively that no scholar worthy of the name 
has ventured to question the result) smee. That, Do say, was 
ra Vt, 
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The first work in the way of higher criticism of the Bible, 
Eichhorn’s Introduction to the Old Testament, was not published till 
nearly one hundred years later. 

But that very modernness of the work brings it with some into 
disfavor. ° Tf that is the true way of investigating the biblical 
writings,” they say, “ why are we so long in finding it out’ Why 
did not the fathers of the Chureh—iighty, indeed, as many of them 
were, with keenness of insight mto the Bible, with profound knowl- 
edge of its characteristics, with substantially the same evidence be- 
fore them as we have now—why did not they give us the principles 
ot the higher criticism, if those principles are true!” 

For the very same reason as science in general has not until 
very lately begun to do its true work. How meager ts all the scien- 
tific work done in the ages of the past in comparison with that done 
during the last three hundred vears! Men were not up to it; they 
were only learning the scientitic method. So, the scientific method 
of examining literature, men have not learned till within the past two 
hundred years. Tfaving all the facts before them which we have 
now would avail nothing without the knowledge of how to observe, 
to classify, to deduce, to verify, any more in the field of letters than 
in the field of Nature; any more in the Bible than in other literary 
works. Among the immense benefits which science has conterred 
upon the world, surely this should not be accounted the least, that it 


has tanght us a method hy whieh we may find ont with ever-growing 
certainty the truth concerning the Bible itself. 

What, then, should be the attitude of lovers of truth toward the 
higher criticism of the Bible? It can be only one—openness ot 
mind to the ready aeceptanee of its work. Not that all its present 
results are to be accepted as final, for its work is still confessedly 
incomplete. Moreover, we can not fail to see that all investigations 
into the sacred Scriptures have not been prompted by a gemune 
love of truth, nor carried on with that judicial mind that should 


characterize every one working in the name of science, So that not 
all that has been done in the name of the higher eriticisin has been 
according to seientifie method, Nevertheless, there are results 
already obtained, bearing the stamp of truth—sueh as the composite 
character of the Hexateuch; the double authorship of Isaiah: the post- 
exilie date of many of the Psalms—results which to a scientific nind 
have the practical ecrtainty ef a demonstration, but which the great 
majority of Christian ministers, who are supposed to look at such 
things intelhgently, are not ready to aeecpt. 

Are not the ministry in general more zealous to do as St. Paul 
savs, ° Told fast that which is good.” than either to do, as he also 
savs, “ Prove all things,” or to make sure that what they held fast is 
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the best? Well, undoubtedly that is the better way to do, 1f they are 
to do only one—to “held fast that whieh is good.” And yet it 
isa blessed thought that every brave, fearless effort which men make 
toward finding out the truth, with every help that they can get 
frou reason and a knowledge of the past, is an effort after God. 
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FEXIIE gold tields of the Klondike or Troandik district, as ofhcially 
designated, lie aloug or immediately about the waters, whether 
direct or tributary, of the Klondike, an eastern afitvent of the 
Yukon, whieh discharges into the “father of northern waters” 
at the site of Dawson, The Klondike itself, whose upper waters 
are as vet only impertectly known, seemingly carries but little 
vold, the main quantity of the precious metal and that which has 
made the region famous being contributed by one of its seuth- 
em arms, the Bonanza, and by a tributary of this, the Elde- 
rado. TTanker Creek, draining a mountainous distriet several miles 
to the eastward of the Bonanza, and like it a southern atHuent of 
the Wlondike, finds promise of a wealth but little if at all inferior 
to thit of the Bomnnza. lua broader or more popular sense, the 
Klondike region not only embraces the special district so designated 
in the books of the Gold Conmissioner, but also the entire tract 
whieh heads np to the sources of the streams that have before been 
mentioned, aud thereby, with Quartz, Sulphur, and Dominion 
Creeks as tributaries of Tndian River, takes in the @reater portion 
of the Indian River inining distriet, and with Baker, Reindeer, and 
other ereeks on the west, the official distriets indicated by these 
nies as well. Wath this limitation the region ronehiv defines an 
aren about forty miles square, whose northern boundary les some- 
what to the north of the sixty-fourth parallel of latitude, and on 
the west reaches to within about thirty-five mules of the imterna- 
tional boundary, the one hundred and forty-tirst meridian of west 
lonertude, 
This area of approximately fifteen Iundred square miles, which 
bat Hitth: exceeds that of Rhode Island or of the conuty of Cornwall 
in England. may be broaddy characterized as being @ently moiun- 
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talneus, with elevations of five hundred to fifteen lundred feet, and 
in the highest parts of about twenty-two hundred feet. [ts lowest 
depression is the valley of the Yukon, which, in it-elf occupying a 
position about fourteen hundred fect above the sea, gives to these 
points absolute clevations of three aud nearly four thousand feet, 
Dome Mountain, or as it is frequently designated, simply ° The 
Dome.” and less often 7 Solomon's Dome.’ * Kine Dome,” and 
~ Mount Ophir” appears to be the culminating point of the entire 
region; and its prominent position at the water parting of Bonanza, 
Hunker, Sulphur, and Dominion Creeks makes it a noble figure im 
the landscape, aud the most interesting single feature to the pro- 
spector and miner. No absolute determinations tor altitude have 
as vet been made for it. but when crossing the summit it seemed to 
me that it could net be much under four thousand feet, and [ be- 
lieve that Mr. Ogilvie gives to it about thirty-tive hundred feet. 
Vhe landscape whieh this mountain donunates is supassingly beau- 
tiful, and [ know of ne finer view from stnilarly low mountains 
than that whieh this one commands. The sharply incised wooded 
vallevs of the different streams that head up to it tear the moun- 
tain Into projecting buttresses, and in the ridge that leads off from 
it southwestward contracts it to the extent of forming for half a 
mile or more a narrow backbone or saddle. In this respect it re- 
winded me much of Mount Katahdin, in Maine. On a clear day 
the distant main mass of the snow-capped Rocky Mountains is sharp- 
ly outlined against the northeastern sky, a most Hpressive sethng 
to the verdant slopes thet trend om award it only to disappear 
in the belt of plain that separates the two mountain svstems. I 
was unfortunate in not getting the full benetit of this view, as at 
the time of my first crossing the atmosphere was very cloudy. and 
on the second it was so surcharged with sinoke from forest tires im 
the vallevs of Gold Bottom, Quartz, and Sulphur Creeks that hardly 
more than the foreground was visible. 

Ao snecession of tive or six knobs runs out from the ridge to 
which reference has been made and whieh trends off in the direction 
of the head waters of Eldorado, and these. together with the main 
Dome, are sometimes spoken of as the “Seven Domes.” but they 
have no particular signifieanee in the orograplic detail and can not 
even be said to be clearly defined to the eve. Dome Mountain is 
lield ina vespeet bordering almost on veneration by the Wloudikers, 
Inasumeh as itis generally thonght to be the mainspring of the gold 
supply which is coutained in the streamms that fall off frei it, and 
this means nearly all the good and the promising streams of the 
entire region, And. in truth, there is for the moment ne way of 
absolutely disposing of the miner's <Uppositions, her ¢an the eiemn- 
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stanee that litthe or ue gold has vet been found in place either on 
or in the mountain be given much valne in the discussion of the 
probable origin of the gold, inasmuch as the same negative condi- 
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tien confronts us ina study of the rocks of all other parts of the 
sine and udjetming veeions, Assuming that alluvial gold is in the 
mitoa derivative from reef gold, it is certainly -trange that streams 
flowine In welluigh opposite directions, and vet rising within very 
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short distances of one another, shonld be so largely charged with 
vold, unless they have obtained it from a common source; nor can 
the fact. as received and reported by most miners, but ef the full 
import of which T have not yet fully made up my mind, that the 
different streams carry different classes of gold, be argued away as 
having no significance in this connection. Claim holders protess 
at most times to be able to distingnish between Eldorado gold and 
that of Bonanza, between the gold of Bonanza and that of Ifimker 
or Dominion, and so on; and there is uo question that marked differ- 
enecs in color and in the contours of the coarse tlakes and nuggets 
do present themselves, and even in narrower limits than has here 
been outhned. Thus, the gold from French Till, abreast of Claim 
17 on Eldorado, has a distinettveness that ts largely its own, and 
hardly follows the gold of the rest of the Eldorado tract; and the 
same ix true of the gold of Skookum IMM] in its relations to that of 
Bonanza, and also of that of Victoria Gulch. Moreover, the recent 
assavs that have been made by the Bank of British North America 
and the Canadian Bank of Commerce, mm Dawson, of the gold of 
the different creeks and eulches show plainly that marked differ- 
ences as to fineness are distinctive qualities—at least they ap- 
pear to be such at the present time. Thus, while Eldorado and 
Bonanza gold generally assays but about $15.50 or $15.80 to the 
ounce, Dominion gold shows as high as $17.80, and Hunker close 
to $18.50; the gold of Bear Creek, a minor tributary of the Klon- 
dike, is reported to aetually give $19.20 te the ounce, fallmg only 
behind the ahnost pure specimens that have been reported from 
American Creek and Mynook, and to which a valuation of nearly 
$20 has been given. If these assumed facts contmue to be proved 
true, then they must argue in favor of a distribution of gold from 
largely localized spots or areas, a conclusion that is also pointed te 
by armnber of other cireumstances. On the other hand, there are 
some facets which point in quite the opposite direction, and some of 
these will he referred to later on, 

None of the mountains of the region even approximates the snow 
line. which would here probably occupy a position not much below 
six thousand feet, and on the northern face perhaps even rise to 
seven thousand feet. Not a vestige of snow was seen by me when 
crossing the Dome, net even in the most sheltered hollows, a condi- 
tion that at first strikes one as strange, considering that im so many 
parts of our own mountains of equal or less elevation snow may be 
fonnd lingering through a long period of the stwmimer mouths. But 
here the greatly protracted hours of suminer daylight and heat, to- 
gether with the correspondingly diminished period of night, when 
a regelation might take place or melting at least could be arrested. 
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have aonuerked tnflnence di dissipating the winter's snows and ice 
When these are not particularly heavy. 1] did not tind the August 
reat quine so intense on the mountain tops as b had been led to 
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~Hppose that it world be, but there was quite chough of it to satisty 
mduple vegetation and te make heavy garments ta walking more 
thang testes. Uifortunately, mix thermometer was away from 
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ditienlt to eange by the standard of the mereurtal index, 1 shall 
not hazard a euess as to the actual reading. 

Taking the mountains in their entirety, it is dificult from simgle 
points of view to determine for them any detinite relation, There 
are so many valleys in close proximity to one another, some very 
ancient and others relatively modern, and with trends so opposed in 
all directions, that in the absence of a dominant ridge or mass this 
relation becomes very confused; and Twas not in a position, with 
the limited time at my command and the deficiency of rock out- 
crops, to positively define any main line or axis of uphfts. Yet T 
suspeet that there is one such, with a generally east and west bear- 
ing, whose trend unght correspond with that of the ridge already 
referred to, which, with a southwesterly deflection, umites Dome 
Mountain with the mass that separates the upper Eldorado from 
Chief Guleh. What strikes one as particularly interesting in the 
conformation of some of these inountains when seen from an cle- 
vation is their hummocky appearance, This is particularly notice- 
able in the mountains whieh close in the Eldorado and Bonanza Val- 
levs. With considerable actual elevations, they convey the impres- 
sion of being merely swells or undulations of ai open surface, very 
mueh ke magnified moraime knolls in a glaciated country. This 
depressed type of motntain structure, with the evidence of its ex- 
panded vallevs and gently flowing contours, carries with it the proof 
of long-continued degradation, and of a history whose pages read 
far back inte geological chronology. 

With the evidences of antiquity before us, there are vet indi- 
cations, amounting, it seems to me, almost to proof, that many of 
the more pronounced features of the region date their origin from 
only a comparatively recent period. Such is the case with a nuin- 
her of valleys that are tributary to the main ones, and even the 
latter appear to have been modified by late stream: displacements. 
‘Taking the Eldorado or Bonanza, with them open U-shaped troughs 
and in amost parts gently sloping banks, as types of the older valleys, 
itis surprising to note how muy of their tributaries have the deeply 
incised and narrow contowrs: and Tam Jed almost to conclude that 
some of these are really of very late constriction. The stream dis- 
placements, whieh, by reason of the indices they give to the finding 
of new placers, are now beginning to be se attentively studied by 
the miner and prospector, are cmphatie in their testimeny in this 
direction.® One has but to nete the triangular area that is inchided 


* Prof. Isracl Russell has made the interesting observation that orographic movement 
may now be taking place in the region of ‘the middle Yukon, about the Lower Ramparts, 
with the uplifting of a mountain range athwart the river; on this supposition he seeks an 
explanation for the detail of the Yukon lowlands. 
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between French Gulch (tributary to Eldorado abreast of Claims 17 
and 1S) and Adams Creek (tributary to Bonanza at Claim 6 below 
Discovery) to be convinced of the actnality of recent transforma- 
tions. Most of the miners regard the lugh-level gravels of this 
tract—of French Till, Gold Till (opposite to Grand orks Village), 
Skookum Dhl and Adams Lill—se rich m gold as to make the 
claims fairly the rivals of the creek claims, as representing the an- 
cient Ingh-level flow of the Eldorado and Bonanza, but [am con- 
vineed that this is net the case (although it is certain that both 
stremms mentioned did at one tine flow at as high, and even consid- 
erably Ingher, levels). The imaterials that so largely distinguish 
these bench or hillside gravels (placers) are in greater part rounded 
howlders or cobbles of white quartz, with a marked deficiency of 
the fraginented schists and slates which make pay dirt and bed rock 
in the course of the streams below. 

Per contra, the creek elaims of Eldorado and Bonanza coutain, 
asa rule, only an misignificant quantity of the rounded quartz bowl- 
ders. while ahnost everywhere where excavations have been made 
the body and substance of the output are the flattened and discoid 
parts of the mother-rock of most of the region—quartzitie, micace- 
ous, hornblendic, and chloritie schists, and with them a less quan- 
tity of enecissic and dioritic rock, The high quartz-capped knob to 
Which reference has already been made as marking the water part- 
ing of Preneh, Nine Mile, and Adan Creeks, has large quartz 
masses enterme into its composition, whether as bosses, dikes, or 
veins, and to thei, or rather their wasted parts, must we look for 
the source which has so generously supplied the materials of the 
Freneh-Adaims Talls benches. There has been a bad break-up in 
this quarter, and the materials resulting from it have been swept 
mite the contluence (delta) of the two streams which define the main 
vallevs. Furthermore, the descending arcuate contour lines which 
are so well marked by terrace slopes on that face of French Till 
Which is turned to the corner of Eldorado and Freneh Gulch, show 
plainly the receding course, in the direetion of south, of Freneh 
Creek (Guleh). On the Till slopes south of the position which it 
now ocenpics there is none of that deposit, which lies to the north 
of it: the wiehes of Freneh TH are delimited by French Guleh, 
and even in the euled itself there is nothing that ean be compared 
with what is fonmd on the heights. Ae@aim, on the side of Eldorado 
apposite to French and Gold Pills there is the same deficicucy as 
regards the characteristic bench deposits, and this also holds true 
with the Donauza opposite Skookum and Adams [lills. Tf these 
Ineh Tevel deposits were in fact the ancient waste of the Eldorado 
and Bonanza, we should naturally expeet to find at least “ onthers ” 
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on the less favored bank of the streams, and surely in the case of the 
Eldorado former evidence of this deposition ought to be had on the 
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hillsides, similarly contoured to those of the north, which lie south 
of and immediately adjoining French Gulch. 

Through virtually the entire Klondike tract and far bevond it 
on all sides there are evidences of high water flows. No more per- 
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feet prescutation of ldgh-level terraces cau be had than that which 
defines the tirst line of heights, of perhaps one lamdred and fifty 
te two hundred feet, whieh so beautifnily impress the landseape of 
the Yukon about Dawsou. The observer, from: a still loftier ele- 
Valion, notes these flat-topped banks, having the regularity of raail- 
rond constrnetions, following the course of the river as far as the 
eve can redeh, here perhaps interrupted by a too steeply washed 
buttress. elsewhere washed to low level by some stream which has 
taken oa transverse direetion. A somewhat higher Hne of benehes 
curves around the still ligher pomts of eminenee, and defines the 
course of water aeross comutiy=—sueh, at least, ois to-day. And all 
the way to the top, scattered evidences of the recent presence of 
water eam still be found. TP anet with rolled or water-worn pebbles 
-o hear to the top (the aetual simmmit and net the position of the 
sigual flag) of the igh peak overlooking Dawson that it may safely 
he ussuimed that they also occur on the verv apex (about eleven hun- 
dred feet above the present level of the Yukon), a conelision whieh 
istnore than strengthened by the finding of pebbles at even a greater 
elevation on the Prenel-Adams Creek knob. While thus present- 
ing the evidence of igh water levels, Pan far from convinced that 
this evidence points exclusively to river flows. | Much more does it 
appear that, noone part of its listory at least, we are dealing with 
the evidences of the past existence of large lakelike bodies of water, 
perhaps even of a vast inland sea, The contours of the country in 
asert of il-detined way suggest this interpretation—an mterpreta- 
tion that isnot, however, without evidence to support it, and which 
seems also to have been entertamed before me by MeConnell and 
by Israel Tarsell) The datter iivestigator has, indeed, given the 
name of Lake Yukon toa former extensive body of water, of which 
the existing Lakes Lebaree, Marsh, Tagish, and Bennett, with the 
connecting Yukon, are only dissociated parts. This lake is assumed 
to have been about one damdred and fifty ailes in length, with a 
surface elevated between twenty-live hundred and twenty-seven 
londved feet above the sea. 

First in the dine of evidence imay perhaps be taken the umiver- 
sality of wash eravel and of terrace debris and the great heights 
Whieh thes oeenpy. While PT ohiave not myself observed such evi- 
denees of water action on the very suminit of the Done, there is rea- 
son to believe that they do orat least did exist. | Most of this sum- 
mit dn its narrowed form and rapidhy descending slopes, las been, 
HWoone dav ise the expresston, more than washed off, and could 
hhard|y be expeered to retain for any ereat length of time aeenniu- 
lations of loose fragiental niateriah  Datoat least its far-ofl eon- 
Hintation err Che souree (rielit fork) of eldorsdoe Creek bears some 
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of it on its shoulder, and [have also seen it i an excavation on the 
loftily located Claim 71 of that stream. Nearly abreast of the in- 
ternational boundary, the one hundred and forty-first meridian of 
west longitude (Greenwich), MeConnell and Russell noted the ter- 
race line of the Yuken River as igh up as seven hundred and thirty 
feet, which is till about four hundred feet below the point where 
J obtained wash gravel on the peak back of Dawson; but Dr. George 
Dawson found the terraces on Dease Lake to rise to thirty-six hun- 
dred and sixty feet, and elsewhere he calls attention to having come 
across water-rolled gravel at an clevation of forty-three hundred 
feet, which would probably exceed by about six hundred feet the 
eulnuinating potnt of Dome Mountam. Such ligh water could, with 
the existing configuration of the land surface, hardly define any 
other feature than that of a large interior sea or of a series of lake 
basins; and while it may be argued that there has been sutticient 
degradation of the land surtace since the period of the height of 
water to permit us to reconstruct a contour that would be in liar 
mony with altered and reduced river courses, and relieve us from 
the necessity of Invoking the assistance of lacustrine bedics in a 
solution of the problem, it does net seem to me likely that this has 
been the case. The physioguomy of the upper Yukon Valley sup- 
ports this contention, and even to-day the river has not vet fully 
escaped from a lacustrine condition which is merely fragmental of a 
previous state. 

On one point bearing upon the succession of events in the upper 
Yukon Valley, and which has its connection with the history of the 
Wlondike region, my conclusions differ somewhat from those that 
have been expressed by Dawson. This pertains to the deposit of 
voleame ash which is so marked a feature of the accumulations of 
the river’s banks. © For nearly three hundred miles by the course of 
the river a stratum of pumiceous ash, ordinarily not more than 
four or six Inches in thickness, constitutes almost without break 
the top laver but one of the banks on either side, and that which is 
above it is generally only the insienificaut soil or subsoil whieh im- 
mediately supports the vegetation, So persistent is this ash layer. 
and so uniformly does it hold to an even thickness and to its exact 
position beneath the surface, that without further examination one 
wonld be tempted to believe from a little distance that it was merely 
the ordinary subsoil laver from which the color had been leached 
out by vegetable growths. Tere and there, where there have been 
local disturbances or water washings have produced conceutration, 
it maw have acquired a development of a few feet. and occasionally 
Wo has acconumodated itself to Hexures or sageligs of the deposits 


ct 


Which it normally caps as a horizontal zone. Dr. Dawson, in com- 
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wienting Upon its sccurrence, correctly assumes that rt represents 
one continuous voleanie eruption, the date of which might fall well 
within a period of a few hundred years, and he speculates as to its 
being possibly associated with an outbreak from Mount Wrangel 
or some active eone whieh is represented by the Indians to exist in 
the region of the upper White River. Beyond this, from the nor- 
wnality of its position, and the assumed fact that no fluviatile or 
aqueous deposits have been found overlving it, the same observer 
argues that the ontbreak must have taken place subsequent to the 
formation of the present river courses and their valleys, a conclu- 
sion in whieh Edo not see my way to concur. The only satisfactory 
interpretation of this vast uniformly placed and uniformly layered 
deposit of ash is to me that which assumes a deposition in a widely 
extended lake basin, or in shallow lagoon waters which already in 
part eceupied the present valley surfaces. In such waters precipi- 
tation from long-continued snspension would proceed gradually and 
evenly, to the end of shaping a deposit of nearly uniform develop- 
ment and of vast extent. Suel depositions we find in the valleys 
Ivine north of the City of Mexico (Zmmpango, Tequixquiac) and 
in the lacustrine area of Anahnac, also in the famous fossilferous 
hasin of Florissant, in Colorado. With the subsequent formation 
oy reformation of the river’s course we should have this deposit cut 
throngh, with the result of presenting the even laver which is so 
persistent in its following. This method would also account for 
the anomalons position in which we find the ash deposits; while stall 
holding the same relation to the top surface, it oceasionally rises far 
above what night be assumed to be its normal height or level above 
the waters surface—from four to ten feet—a eoudition that would 
hardly be in consonance with the assumption that the ash was de- 
posited after the actual river channels had been cut. But other 
and more direct proof of aqueons occupation after the laying of the 
ash is had in the faet that in one place at least, and doubtless many 
wore such will be found on closer investigation, lacnstrine or flu- 
viatile shells (subfossils) oecur in the laver overlying the ash. A 
locality of this kind is found on the right bank not many miles ahove 
the Five Finger Rapids. TTere, at a height of not more than four 
feot above the river, E had the pleasure of determining species of 
Linnea and ‘Physe, associated singularly enongh with J/elvr, in 
the davers immediately above and below the ash bed, and in both 
horizons the species were identical, This isolated fact speaks vol- 
wines for itself. Tad this been the region of Telena, Ark., Dshould 
have been prompted to class the bed with a portion of the Missis- 
sippi loess. What interested me further in this connection was the 
foet that up te this time Thad failed to bring to light one solitary 
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mollusk from the upper Yukon, and to all inquiries regarding the 
existence of shellfish in this northern water invariably a negative 
reply was received. Only on that day did T again obtain <necess 


SLUICING ON TUE BONANZA. 


In inv malacological effort, the almost ey waters rewarding my 
search with a single specamen—unfortunately subsequently lost—of 
a Lythinella, or some closely related type, so that even to-day MY 
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knowledge does not pemuit me to state if the subfossil species of 
the banks have thei ving representatives, either specific or generic, 
in the ahnest wholly nonealeareous waters of the existing river. 
The question from more points than one is iteresting, and deserves 
nore than passing attention. ft may be remarked in this place 
that the only other thiviatile invertebrate which T found in these 
Waters Was a White sihceous coating sponge, whose statoblasts were 
well visible to the naked eve. Unfortunately, the loss of my speci- 
meus has prevented deternmuation, a cireustauce the more to be 
deplored as these fresh-water sponges are the most uerthern in habit 
known to the zoologist.* 

There is evidence of another kiid pointing to a comparative 
newness of much of the present course of the Yukon, The feature 
has been noticed alike by nongeographers and geographers, and by 
ecologists as well, that the arm which carries the greatest volume 
of water does not everywhere ocenpy the nuadn orograplic valley. 
Thus, as Dawson has well pointed out, in coming up the stream the 
valley of the Big Sabnon appears to be more nearly the continuation 
of the main valley below than that whieh still Gand properly) con- 
tinnes to be designated the Lewes (Yukon) above; and this is still 
nore miurkedly the case with the Tootalingua (Teslin-too or New- 
berry River) at the confluence with the Thirty Mile. Even the 
valley of the Pelly at its Junetion with the Yukon, near Fort Sel- 
kirk, would perhaps to most persons suggest itself as the maim chan- 
nelof erosion. There is no hardship to geological tacts in invoking 
the aid of great displacements to account for a condition which to 
myomind is well tnipressed upon the landscape: for, even withont 
the proper or fully satisfactory evidence in hand to support the 
view, | fully believe that the greater part of the upper Yukon tract 
only recently emerged fron: a lacustrine condition, Nor is it to 
ine by ww menus certain that this emergence or final reconstruction 
of the land surface inte valley traets need be anore than a few lan 
dred vears old, or necessarily older than the deposttion of the vol- 
eame ash, whieh is hypothetieddiy carried back to Dawson to a pos- 
sible five hundred vears or so. Tf it should be objected that we 
know of no sueh rapid change in the configuration of a land surface 
broneht about hy aqueous agencies, it nnght be auswered that the 
Incclamies of Grosion ina pre-cininenthy diift-covered region, wuder 
snbaretic conditions and with the ditlience of a most powerful 
and energetic stream mear by. have neither been studied ner 
observed, 


Professor Russell in discussing the flood-phain deposits of the Yukon about the mouth 
of the Porcupine River, sass that? freshew ter shells were frequently observed in the finer 


deposits.” Vufortunately, no statement is made of the types which they represent. 
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Let us examine the possibilities of the case. As an initiatory 
premise it might be assumed, without much ehanee of cither aftirma- 
tion or denial, that the degradation of the land surface in the imme- 
diate valleys of the main streams is or has been in the past taking 
place at the rate of half a line per day; so far as the eye and ordi- 
nary instruments of measurement are concerned this is a quite in- 
appreciable amount, and I see no reason why it may not be assumed 
as the working power of the Yukon. With this rate of crosion a 
valley trough or contour of about a foot and a third might be 
formed in the period of a single year, or of nearly seven hun- 
dred feet in five hundred years; and if we Jessen the daily ero- 
sion to one quarter of the amount stated—i.e., to an eighth of 
a line—we should still have in this same period of five hundred 
years, speaking broadly, a trough of about one hundred and seventy- 
five feet depth, quite sufiicient to have brought about most marked 
changes in the aspect of a drift-covered lagoon region, and perhaps 
ample to aceount for those physiognomie peculiarities which have 
been discovered. I am fully impressed with the magnitude of the 
distance which separates the amount of erosion which I have as- 
sumed—an eighth of a line daily—from the “ one foot in six thou- 
sand years,” which has been preached categorically from lecturn 
and text-book for the better part of a quarter of a century and 
threatens to make dogma for still another period of equal length; 
but the eonditions here are entirely different from those of average 
continental denudation—in fact, have as nearly nothing in common 
as they can have. My observations in the tropics and subtropics 
have most impressively taught me the lesson of rapid changes, and 
with the conditions that are and have been assoeiated with the 
Yukon, I am prepared for the lesson of equal change in the north. 

jut, asa matter of fact, are we not taught of a removal in the west 

central United States of some twelve thousand feet of rock strata 
in a period not impossibly considerably less than two hundred thon- 
sand years? The one foot in sixteen years has here likewise noth- 
ing in common with the “prevailing” rate of continental de- 
struction. 

While stalled on a bar on the Yukon River, about two miles 
above Fort Selkirk, I was mneh impressed with the meehanical work 
of the stream. The gravel and pebbles were being hurricd along rap- 
idly under the lash of a five to six mile current, and their groans were 
audible frequently when they themselves were invisible. Every 
few minutes our steamer would swerve from her seemingly fixed po- 
sition by the underentting of the bar, and perhaps it would be not 
far from the truth in saying that we should be to-day in very nearly 


the same position that we were in then had it not been for this un- 
VOL. Ly.—24 


314 POPULAR SCIENCE MONTHLY. 


dermining action of the stream. Let it be remembered that the 
Yukon has a eurrent ranging up to seven miles, or to eight, as some 
of the navigators say, and that in eertain mouths it 1s swiftly iee- 
bound both on top and at the bottem, and heavily charged with 
bowlders, and one may well realize the work of which it is capable. 
That with which 1 have debited it is purely hypothetical or econ- 
jeetural, but 1t may serve a purpose in the elucidation of the main 
problem. 

In its more distinctively geological relations the Klondike re- 
gion may be broadly defined as one composed in the main of schists 
and schistose rocks, defining an area of considerable disturbance. 
Owing to the limited number of outcrops, by far the greater part 
ot the surface being still buried beneath vegetation of one kind or 
another, the variety of rocks included within the region ean best be 
told from an examination of ereek bowlders or the different dumps 
that mark hundreds of diggings and prospect holes along the various 
‘alleys and gulches. Some of this output, in which may be found 
fragments of quartz and quartzitie schist, of mica, hornblende, and 
chloritie schists and slates, of granitic gneiss and gueissose granite, 
porphyry, diabase, diorite, and quartz (quartzite), is probably extra- 
territorial, having been washed in at a time when a more extensive 
foreign water had access to the region; but there is enough of out- 
crop to show that most, and perhaps all, of the types here indicated 
are really a part of the tract. The schists and schistose rocks, whose 
age from direct evidence in the field I was unable to determine, but 
which are almost certainly the equivalents in greater part of the 
Birch Creek series, as deseribed by Spurr from the American side 
(Birch Creek and Forty Mile districts), constitute the kernel of the 
region, Observation is as yet too limited to permit of a positive 
classifieation of these schists according to their natural relations, 
and the reasons that have prompted some to consider them as being 
in part of pre-Paleozoic age are not quite clear to me, although they 
may easily be sneh. Of granite and true gneiss in position I saw 
practically nothing, and the limestones and marble were not suffi- 
elent in quantity to permit me to identify the heavy beds which are 
considered to be the distinguishing clement of the Forty Mile series. 
The beds where exposed show in most parts steep dips—in places 
standing almost vertically—but in how far these dips are uniform 
or the reverse, or in any way define a line of strike with anti- 
elinals and synelimals, inust be left for future close examination to 
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and gash veis, and in part of interstratified beds containing this 
material. I found much of it at several “horizons” of the slope 
back of Freneh Hall, and also as a cap overlying the badly cleaved 
and fragmented schists of the summit (three thousand feet?) of the 
prominent knob which dominates this region. The same type of 
“kidney ” quartz appears at repeated intervals on the slope leading 
up to the Dome, almost immediately after leaving the junetion of 
Carmack’s Fork with the Bonanza, and also on the saddle ridge 
which might properly be considered to be a part of the suinmit of 
Dome Mountain. Prospectors have in nearly all cases staked these 
assumed outcrops of quartz, recognizing them as ledges, and in a 
number of them have claimed the discovery of the “ mother lode.” 
So far as visible gold is concerned, I have in nearly all cases found 
them to be absolutely barren, and I do not think at this time that 
there is much chanee of finding anything materially valuable in 
them, although events might prove the reverse. Most of the quartz 
that has so far been diseovered in dircet association with the gold 
—that is to say, wrapped up with or within itself, as in the case of 
the quartz-gold nuggets of French [hll—is of a gray-blue or pinkish 
tint and of a granular and nonspathic type, therefore differing ma- 
terially in aspect and structure from the quartz of the hillsides and 
from the greater number of the quartz bowlders that are contained 
in the dumps or have been removed from bed rock. Some of the 
bowlders or rolled pebbles containing coarse gold are of the same 
character of quartz as the quartz of the hillsides. Notably one 
such was shown to me as coming from a high-beneh claim (Millett’s) 
on Adams Hill (left “limit” [bank] of Bonanza, between Little 
Skookum and Adams Creek), and other similar fragments taken 
from the rock in situ were observed on Gay Gulch and the ridge 
which separates the head waters of this stream from those of [Ido- 
rado. Ina dump at the mouth of Gay Guleh (a right-hand tribu- 
tary of Eldorado abreast of Claim 37) I found fragments of rotted 
quartz which were well sprinkled with fine gold. 

It does not by any means appear so conclusive to me as seemingly 
it does to Professor Spurr that because in some gulches the gold 
heads up in increasing quantities the nearer we aproach the begin- 
nings (heads) of these gulches, and that with this approach the 
coarseness of the grains and nuggets likewise mereases, we are neces- 
sarily forced to assume that the travel of the gold at large has been 
eonfined within the boundaries of the gulches in which it is at pres- 
ent contained, or that its sonree is to be songht near by. A number 
of the most “solid ” streams of the Klondike region, such as the 
Bonanza and Eldorado, if we are permitted to judge from the evi- 
denee of outputs and of prospects up to the present time, hardly 
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sustain the conditions of the American ereeks. The richest claims 
on the ldorado are, starting from its mouth—the junetion of the 
Bonanza—4, 5, 12, 18, 29, 80, 31, 36, with other claims abundantly 
rich between these. Number 30 is, I believe, generally considered 
to be the banner clain, and it is situated about three miles up—far 
enough, perhaps, to sustain in a superficial way Professor Spurr’s 
generalization as to location—and above it 36 is not unlikely to show 
up as well as any of the other creck claims below. But the valley 
of Eldorado, whether eoustrieted or open, continues for miles be- 
vond either of its two head forks—that which is known as Eldorado 
proper, and the one, Chief, or Chief Isaac Guleh, which is geograph- 
ically the continuation. So little has been found above 386 or 37 
that the stream in that part is ordinarily spoken of as being barren. 
Again, so far as the tributaries on either side of Eldorado are con- 
cerned, and the possibility that they are responsible for the gold 
that is contained m the main stream between 37 and 1 rather than 
the Eldorado itself—a condition in no way impossible or improbable 
—it ean only be said for them that up to this time they have, with 
the possible exception of Oro Grande (tributary to Eldorado abreast 
of Claim 31), vielded very little gold themselves, and have hardly 
given indieation of containing much of a supply. I have used the 
words “np to this time ” advisedly, becanse I am aware upon how 
little the evil reputation of a gulch rests, and how prospectors de- 
ceive themselves by the character of their defeetive prospect holes. 
Hence, while my argument ts drawn from existing evidence, it ean 
not be assumed that this evidence is by any means suflicient to war- 
rant aeonelusion. It is by no means milikely that some of the lat- 
eral gulehes will really be found to be largely gold-bearing, and of 
such Gay Guleh and the left-fork ascending of Eldorado (Eldorado 
proper above 47) appear to ine the most promising.* 

The condition of the Bonanza is very sinilar to that of the Eldo- 
rado. Its greatest wealth, as so far determined, is concentrated in 
its intddle course, beginning about five miles above its mouth and 
termimating some six miles below its source. But very little gold, 
if the Informatien given to me is correct, has been taken out from 
or determined to exist in the traet lving above Claim 42 above Dis- 
covery, or the mouth of Vietoria Gulch (left-hand tributary, whose 
source is found on a ridge from the opposite side of which Gay 
Culen descends to the Eldorado), and yet the valley continues open 
and withont material change for at least two nules, and with a cer- 
tain contraction for four miles more. Barring the Eldorado and 
the streams coming in from the same side nearest to it—DBig Skoo- 


* Since writing the above intelligence has been received of the location of a rich pay 
etreak on Gay Gulch. 
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kum, Little Skookum, and Adams—few if any of the side guleches 
of the Bonanza are known to be really rich in gold, and for the mo- 
ment, at least, they can hardly be looked upon as having furnished 
the main supply to the main stream. 
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WAVE been asked a number of times during the last few months 

the cause of and the cure for the riots that have taken. place re- 
cently in North Carolina and South Carolina. Iam not at all sure 
that what I shall say will answer these questions in a satisfactory 
way, nor shall I attempt to narrow my expressions to a mere recital 
of what has taken place in these two States. I prefer to discuss the 
problem in a broader manner. 

In the first place, in politics Iam a Republican, but have always 
refrained from activity in party measures, and expeet to pursue this 
policy in the future; so in this article I shall refrain, as | always have 
done, from entering upon any diseussion of mere party polities, in 
the narrow and usual sense. What I shall say of politics will bear 
upon the race problem and the civilization of the South in the larger 
sense. In no ease would I permit my political relations to stand in 
the way of my speaking and acting in the manner that I believe is 
voing to be for the permanent interest of my race and the whole 
South, regardless of mere party name and organization. 

Tn 1873 the negro in the South had reached the point of great- 
est activity and influence in public life, so far as the mere holding 
of elective office was concerned. From this date those who have 
kept up with the history of the South have noticed that the negro has 
steadily lost in the number of elective offices held. In saying this 
I do not mean that the negro has gone backward in the real and more 
fundamental things of life. On the contrary, he has gone forward 
faster than has been true of any other race in history, under any- 
thing like similar cireumstances. 

If we ean answer the question as to why the negro has lost 
ground in the matter of holding elective office in the South, per- 
haps we shall find that our reply will prove to be our answer also as 
to the cause of the recent riots in North Carolina and South Caro- 
lina. Before beginning a discussion of the question I have asked, I 
wish to say that this change in the political influence of the negro 
has continued from year to year, notwithstanding the fact that 
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for a long time he was protected politically, by force of Federal 
arms and the most rigid Federal laws, and still more effectively, 
perhaps, by the voice and influence in the halls of legislation of 
such advocates of the rights of the negro race as Charles Sumner, 
Benjamin F. Butler, James A. Garfield, Oliver P. Morton, Carl 
Schurz, and Roscoe Conkling; and on the stump and through the 
public press by those great and powerful negroes, Frederick Doug- 
lass, John M. Langston, Blanche K. Bruce, John R. Lynch, P. B.S. 
Pinechback, Robert Browne Elliot, and many others; but the negro 
has continued for twenty years to have fewer representatives in 
the State and national legislatures. The reduction has continued 
until now it is to the point where, with few exceptions, he is with- 
out representatives in the lawmaking bodies of the State and of the 
nation. 

Now, let us find, if we can, a cause for this. The negro is fond 
of saying that his present condition is due to the fact that the State 
and Federal courts have not snstained the laws passed for the pro- 
tection of the rights of his people, but I think we shall have to go 
deeper than this, because I believe that all agree that court decisions, 
as a rule, represent the public opinion of the community or nation 
creating and sustaining the court. 

At the beginning of his freedom, it was unfortunate that those 
of the white race who won the political confidence of the negro were 
not, with few exceptions, men of such high character as would lead 
them to assist him in laying a firm foundation for his development. 
Their main purpose appears to have been, for selfish ends in too 
many instances, merely to control his vote. The history of the 
reconstruction era will show that this was unfortunate for all the 
parties in Interest. 

Tt would have been better, from any point of view, if the native 
Southern white man had taken the negro, at the beginning of his 
freedom, into his political confidence, and exercised an influence 
and control over him before his political affections were alien- 
ated. In the light of present expericnee, I think all will now agree 
that the ballot wonld have meant more to the negro and would 
have been more lasting in its results, would have caused less opposi- 
tion, if it had been given to him gradually, as he came into posses- 
sion of education, 

The average Southern white man has the idea to-day that if 
the negro were permitted to get any political power all the mistakes 
of the reconstruction period would be repeated. Tle forgets or 
ignores the faet that thirty vears of acquiring education and prop- 
erty and character have produced a higher type of black man than 
existed thirty vears ago. 


iy 
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But to be more specifie for all practical purposes, there are two 
political parties in the South—a black man’s party and a white man’s 
party. In saying this, I do not mean that all white men are Demo- 
crats, for there are some white men in the South of the highest char- 
acter who are Republicans, and there are a few negroes in the South 
of the highest character who are Democrats. It is the general un- 
derstanding that all white men are Democrats, or the equivalent, 
and that all black men are Republicans. So long as the color line 
is the dividing line in politics, so long will there be trouble. 

The white man feels that he owns most of the property, furnishes 
the negro most of his employment, that he pays most of the taxes, 
and, besides, has had years of experience in government. There is 
no mistaking the fact that the feeling which, in some way, has 
heretofore taken possession of the negro—that to be manly and 
stand by his race he must oppose the Southern white man with his 
vote—has had much to do with intensifying the opposition to him. 

The Southern white man says that it is unreasonable for the 
negro to come to him, in a large measure, for his clothes, board, 
shelter, and education, and for his polities to go to men a thousand 
miles away. The Southern white man argnes that when the negro 
votes he should in a larger measure try to consult the interests 
of his employer, just as the Pennsylvania employee tries to vote for 
the interests of his employer. 

The Southern white man argues, further, that munch of the 
education which has been given the negro has been defective in 
not preparing him to love labor and to earn his living at some special 
industry, and has, in too many eases, resulted in tempting him to 
live by his wits as a political ereature, or by trusting to his “ influ- 
enee ” as a political timeserver. 

Then there is no mistaking the fact that much opposition to the 
negro in politics is due to the circumstance that the Southern white 
man has not got aceustomed to secing the negro exercise political 
power, either as a voter or as an officcholder. Again, we want 
to bear it in mind that the South has not yet reached the point 
where there is that strict regard for the enforcement of the law 
against either black or white men that there is in many of our 
Northern and Western States. This laxity in the enforcement of 
the laws in general, and especially of eriminal laws, makes such 
outbreaks as those in North Carolina and South Carolina of easy 
oceurrence. 

Then there is one other consideration which must not be over- 
looked: it is the common opinion of almost every black man and 
almost every white man that nearly everybody who has had anything 
to do with the making of laws bearing upon the protection of the 
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negro’s vote has proceeded on the theory that all the blaek men for 
all time are going to vote the Republican ticket, and that all the 
white men in the South are going to vote the Democratie ticket; 
in a word, all seemed to have taken it for granted that the two 
races are always going to oppose each other in their voting. 

Jn all the foregoing statements I have not attempted to define 
mv own Views or position, but simply to deseribe conditions as I have 
observed them, that might throw light upon the eause of our political 
troubles. 

As to my own position in all these matters I do not favor the 
negro’s giving up anything which is fundamental and which has 
been guaranteed to him by the Constitution of the United States. It 
is not best for him to relinquish any of his rights; nor would his 
doing so be best for the Southern white man. Every law placed im 
the Constitution of the United States was placed there to encourage 
and stimulate the highest citizenship. If the negro is not stimulated 
and encouraged by just State and national laws to become the 
highest type of eitizen, the result will be worse for the Southern 
white man than for the negro. Take the State of South Carolina, 
for example, where nearly two thirds of the population are negroes. 
Unless these negroes are encouraged by just eleetion laws to be- 
come taxpayers and intelligent producers, the white people of South 
Carolina will have an eternal millstone about their necks. 

In addressing the Southern white people at the opening of the 
Atlanta Exposition, in 1895, I said: 

“There is no escape through law of man or God from the in- 
evitable: 

“<The laws of changeless justice bind 
Oppressor with oppressed ; 
And close as sin and suffering joined 
We march to fate abreast,’ 


“ Nearly sixteen millions of hands will aid you in pulling the load 
upward, or they will pull against you the load downward. We 
shall constitute one third and more of the ignorance and crime of the 
South, or one third of its intelligence and progress; we shall eon- 
tribute one third to the business and industrial property of the South, 
or we shall prove a veritable body of death, stagnating, depressing, 
retarding every effort to advance the body politic.” 

Subsequently, in an open letter to the State Constitutional Con- 
vention of Louisiana, I wrote: 

“Taino politician; on the other hand, T have always advised 
my race to give attention to aequiring property, intelligence, and 
character, as the necessary basis of good citizenslip, rather than 
tu mere political agitation. But the question upon which I write 
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is out of the region of ordinary polities: it affects the civilization of 
two races, not for to-day alone, but for a very long time to come; 
it is up in the region of duty of man to man, of Christian to 
Christian. 

“Since the war no State has had such an opportunity to settle 
for all time the race question, so far as it concerns polities, as is now 
given to Louisiana. Will your convention set an example to the 
world in this respect? Will Louisiana take such high and just 
grounds in respect to the negro that no one can doubt that the 
South is as good a friend to the negro as he possesses elsewhere? In 
all this, gentlemen of the convention, I am not pleading for the 
negro alone, but for the morals, the higher life of the white man 
as well; tor the more I study this question, the more I am con- 
vineed that it is not so much a question as to what the white man 
will do with the negro as to what the negro will do with the white 
man’s civilization. 

“The negro agrees with you that it is necessary to the salvation 
of the South that restriction be put upon the ballot. I know that 
you have two serious problems before you: ignorant and corrupt 
government on the one hand, and on the other a way to restrict the 
ballot, so that control will be in the hands of the intelligent, with- 
out regard to race. With the sincerest sympathy with you in your 
efforts to find a good way out of the difficulty, I want to suggest 
that no State in the South can make a law that will provide an op- 
portunity or temptation for an ignorant white man to vote and with- 
hold the opportunity or temptation for an ignorant colored man 
without injuring both men. No State can make a law that can 
thus be exeented without dwarfing for all time the morals of the 
white man in the South. Any law controlling the ballot that is 
not absolutely just and fair to both races will work more permanent 
injury to the whites than to the blacks. 

“The negro does not object to an edueational and property test, 
but let the law be so clear that no one clothed with State authority 
will be tempted to perjure and degrade himself by putting one inter- 
pretation upon it for the white man and another for the black man. 
Study the history of the South, and you will find that where there 
has been the most dishonesty in the matter of voting, there you will 
find to-day the lowest moral condition of both races. First, there 
was the temptation to aet wrongly with the negro’s ballot. From 
this it was an easy step to act dishonestly with the white man’s ballot, 
to the carrying of concealed weapons, to the murder of a negro, and 
then to the murder of a white man, and then to lynching. J en- 
treat you not to pass a law that will prove an eternal millstone about 
the necks of your children. 
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“No inan can have respect for the Government and officers of 
the law when he knows, deep down in his heart, that the exercise of 
the franchise is tainted with fraud. 

“The road that the South has been compelled to travel during 
the last thirty years has been strewn with thorns and thistles. It 
has been as one groping through the long darkness into the light. 
The time is not far distant when the world will begin to appreciate 
the real character of the burden that was imposed upon the South 
when four million ex-slaves, ignorant and impoverished, were given 
the franchise. No people has ever been given such a problem to 
solve. Hlistory has blazed no path through the wilderness that 
could be followed. For thirty years we have wandered in the wil- 
derness. We are now beginning to get out. But there is only one 
road out, and all makeshifts, expedients, profit-and-loss calculations, 
but lead into swamps, quicksands, quagmires, and jungles. There 
is a highway that will lead both races out into the pure, beautiful 
sunshine, where there will be nothing to hide and nothing to ex- 
plain, where both races can grow strong and true and useful in 
every fiber of their being. I believe that your convention will find 
this highway; that it will enaet a fundamental law that will be abso- 
lntely just and fair to white and black alike. 

“T beg of you, further, that in the degree that you close the 
ballot box against the ignorant you open the schoolhouse. More 
than one half of the population of your State are negroes. No 
State ean long prosper when a large part of its citizenship is in 
ignorance and poverty, and has no interest in government. I beg 
of you that you do not treat us as an alien people. We are not 
aliens. You know us; you know that we have cleared your forests, 
tilled your ficlds, nursed your children, and protected your fainilies. 
There is an attachment between us that few understand. While 
T do not presume to be able to advise you, yet it is in my heart to 
cay that if your convention would do something that would prevent 
for all time strained relations between the two races, and wonld 
permanently settle the matter of political relations in one Southern 
State, at least, let the very best edueational opportunities be pro- 
vided for both races; and add to this an eleetion law that shall be 
incapable of nnjnst discrimination, at the same time providing that 
in proportion as the ignorant secure education, property, and char- 
acter, they will be given the right of citizenship. Any other course 
will take froin one half your citizens interest in the State, and hope 
and ambition to become intelligent producers and taxpayers, to be- 
come useful and virtuous citizens. Any other course will tie the 
white citizens of Lonisiana to a body of death. 

“The negroes are not unmindfnl of the fact that the white 
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people of your State pay the greater portion of the school taxes, 
and that the poverty of the State prevents it from doing all that it 
desires for public edueation; yet I believe that you will agree with 
me that ignorance is nore costly to the State than education; that 
it will cost Louisiana more not to educate the negroes than it will 
to educate them. In connection with a generous provision for 
public schools, I believe that nothing will so help my own people in 
your State as provision at some institution for the highest academic 
and normal training in connection with thorough training in agri- 
eulture, mechanics, and domestic economy. The fact is that ninety 
per cent of our people depend upon the common occupations for 
their living, and outside of the cities eighty-five per cent rely upon 
agriculture for support. Notwithstanding this, our people have 
been educated for the most part since the war in everything else 
but the very thing most of them live by. First-class traiming in 
agriculture, horticulture, dairying, stock raising, the mechanical 
arts, and domestic economy would make us intelligent producers, and 
not only help us to contribute our proportion as taxpayers, but would 
result in retaining much money in the State that now goes outside 
for that which can be as well produced at home. An institution 
which will give this training of the hand, along with the highest 
mental culture, would soon convince our people that their salvation 
is largely in the ownership of property and in industrial and busi- 
ness development, rather than in mere political agitation. 

“The highest test of the civilization of any race is in its wil- 
lingness to extend a helping hand to the less fortunate. <A race, 
like an individual, lifts itself up by lifting others up. Surely no 
people ever had a greater chance to exhibit the highest Christian 
fortitude and magnanimity than is now presented to the people of 
Louisiana. It requires little wisdom or statesmanship to repress, to 
crush out, to retard the hopes and aspirations of a people, but the 
highest and most profound statesmanship is shown in gniding and 
stimulating a people, so that every fiber in the body and soul shall 
be made to contribute in the highest degree to the usefulness and 
ability of the State. It is along this line that I pray God the 
thoughts and activities of your convention be guided.” 

As to the cure for such outbreaks as have recently hurt North 
Carolina and South Carolina, I would say that the remedy will not 
come by the Southern white man’s being merely cursed by the 
Northern white man or by the negro. Again, it will not come by 
the Southern white man merely depriving the negro of his rights 
and privileges. Both of these methods are but superficial, irritat- 
ing, and must in the nature of things be short-lived. The states- 
man, to cure an evil, resorts to enlightenment, to stimulation; the 


324 POPULAR SCIENCE MONTHLY. 


politician to repression, I have just remarked that I favor the giv- 
ing up of nothing that 1s guaranteed to us by the Constitution of 
the United States, or that is fundamental to our citizenship. While 
J hold to these views as strongly as any one, I differ with some as to 
the method of seeuring the permanent and peaeeful enjoyment of 
all the privileges guaranteed to us by our fundamental law. 

Jn finding a remedy, we must reeognize the world-wide faet that 
the negro must be led to see and fecl that he must make every 
effort possible in every way possible to seeure the friendship, the 
confidence, the eo-operation of his white neighbor in the South. 
To do this, it is not necessary for the negro to become a truckler 
oratrnumer. The Southern white man has no respect for a negro 
who does not aet from principle. In some way the Southern white 
man must be led to see that it is to his interest to turn his attention 
more and more to the making of laws that will in the truest sense 
elevate the negro. At the present moment, In many eases, when one 
attempts to get the negro to eo-operate with the Southern white 
nan, he asks the question, “ Can the people who foree me to ride in 
a Jim Crow ear, and pay first-class fare, be my best friends?” In 
answerlg such questions, the Southern white man as well as the 
negro has a duty to perform. : 

In the exercise of his political rights I should advise the negro 
to be temperate and inodest, and more and more to do lis own 
thinking, rather than to be led or driven by a political “ boss ” or by 
political demagogues. 

1 believe the permanent cure for our present evils will come 
though a property and educational test for voting that shall apply 
honestly and fairly to both races. This will cut off the large mass 
of ignorant voters of both races that is now proving so demoralizing 
a factor in the politics of the Southern States. 

jut most of all it will come through industrial development of 
the negro! Tt is for this reason that I have believed in General 
Ammnestrone’s theory of industrial education. In the first plaee, in- 
dustrial education makes an intelhgent producer of the negro, who 
becomes of immediate value to the community rather than one who 
viclds to the temptation to live merely by politics or other parasitica] 
employiments. In the next place, industrial development will make 
the negro soon become a property-holder, and when a eitizen be- 
comes a holder of property he becomes a conservative and thought- 
ful voter. Te is going to think about the measures and individuals 
to be voted for, In proportion as the negro increases lis property 
interests he becomes important as a taxpayer. When the negro 
becomes a large taxpayer, le will see that it is to his interest to 
consult with his white neighbor about the measures to be voted for. 
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There is little trouble between the negro and the white man as to 
matters of education, and when it comes to the negro’s business de- 
velopment the black man has implicit faith in the advice of the 
Southern white man. When the negro gets into trouble in the 
courts, Which require a bond to be given, in nine eases out of ten 
he goes to a Southern white man for advice and assistance. Every 
one who has lived in the South knows that in many of the church 
troubles among the colored people the ministers and other church 
officers apply to the nearest white minister for assistance and instruc- 
tion. As soon as we have grown to the point where we shall con- 
sult the Southern white man about our polities as we now consult 
him about our business, legal, and religious matters, there will be 
a change for the better in the situation. 

The object lesson of a thousand negroes in every county in the 
South owning neat and comfortable homes, possessing skill, industry, 
and thrift, with money in the bank, who are large taxpayers and 
co-operate with the white men in the South in every manly way 
for the development of their own communities and counties, will go 
a long way in a few vears toward changing the present status of 
the negro as a citizen as well as the attitude of the whites toward 
the blacks. 

In proportion as the negro grows along industrial and business 
lines he will divide in his politics on economic issues, just as the white 
man in other parts of the country now divides his vote. 

In proportion as the South grows in business prosperity the 
whole South will divide its vote on economic issues, just as other 
portions of the country divide their vote. When we can enact laws 
that result in honestly cutting off the large ignorant and nontax- 
paving vote, and when we can bring both races to the point where 
they will co-operate with each other in polities in matters of business, 
religion, and education, the problem will be in a large measure 
solved, and political outbreaks will cease. 


COLONEL GEORGE EARL CHURCH, speaking of the Indians of the country 
of the Amazons, relates of the chief of a horde of Yocaré savages whom he 
met ainong the falls of the Madeira, a young fellow twenty-five years old, 
that “he appeared to know everything that was going on around him. He 
seemed to have eyes in the back of his head, so acute were his senses. His 
hearing appeared to indicate, and his mind to define, the thousand things 
which were occurring in the tropical forest around us. Instinctively, ke 
classified and estimated them at their true value as if they were under close 
and accurate analysis. As he sat dining with me at my camp table, in the 
simplicity of his nature and modesty of his nakedness, I could not help 
thinking that, in the evolution of man, many magnificent qualities have 
been sacrificed upon the altar of civilization.” 
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TILE: GON TIQUI IES. Ole DAN LN: NORTE AMERICA. 
By Dr. CHARLES C, ABBOTT. 


ILE claim of satisfactory evidence of the extreme antiquity of 

mau in the valley of the Delaware River has been soberly dis- 
eussed and intemperately ridiculed until the public, both scientifie 
and general, have become tired of hearing the subject mentioned; 
but this is no valid reason why the truth should not be ascertained. 
If man in a paleolithie stage of culture did exist on the Atlantic 
seaboard of North America, then we have a basis upon which to 
Juild—a tangible starting point from which to date a history of 
human activities on this continent. As it is, we have but an im- 
mense array of facts, largely unrelated, and the greater portion 
sadly distorted and misleading because of the reckless theories set 
forth with them by their discoverers, and undoubtedly there never 
has heen, in the whole range of scientific agitation of a simple ques- 
tion, as great a volume of reckless assertion, illogical deduction, 
and disregard of exact statement. The main question was often 
wholly lost sight of, and the author’s sole purpose that of demon- 
strating some one else in error. DPredetermination on the part of 
many has been fatal to the value of their field work. Convineed 
on theoretical grounds, such are necessarily blinded when on the spot 
where positive evidence occurs. Ile who does not desire the object 
searched for seldom finds it; and, later in the day, pride declines 
to aceede to the just demands of candor—the admission of having 
reached a wrong conclusion. 

There probably would not have been as much attention paid 
to the subject of man’s growth in enlture on this continent had not 
the proposition of a sequence from paleolithie to Indian, with an 
intervening period, secmed to necessitate a dating back to the Gla- 
eial epoch, which naturally bronght geological erudition to bear 
upon the question, and since then, most surprisingly, there has been 
confusion worse confounded, rather than a flood of light. Mneh 
has been written, but we can not vet be confident which author is 
most nearly correct; and the latest report, showing sad evidences 
of haste, is vitiated by evident determination to modernize every 
trace of man, whether the facts warranted such procedure or not. 

What is held, primarily, to be an evidence of palcolithie man 
is a wrought stone implement, that in Enrope was characteristic of 
lis handiwork.  TTere, in the valley of the Delaware, this same form 
of implement dias been confidently asserted to be a rejected piece 
of stone—nenally argillite—tliat failed to lend itself to reduction 
toa finished blade or spear point. If this could be established as 
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of invariable application, however the supposed “ reject ” occurred, 
then the whole matter would be brought to a quick conclusion. But 
the “ reject ” theory has utterly failed of establishment. The typ- 
ical paleolithic implement is not characteristic of the refuse of an 
arrow-maker’s workshop site, and the familiar arrow points of small 
size, nor even the long, thin blades of several times their length, 
were reduced from masses greatly larger than the desired form. 
The refuse of many a chipping site shows this conclusively; and, as 
hundreds of failures demonstrate, many an arrowhead was made 
from a pebble but a trifle larger than the finished object. 

But adinit, for argument’s sake, the identity in shape of a “ re- 
ject ” and a “ paleolithic ” implement; this does not prove their iden- 
tity in age and origin, and it is not an unwarranted or illogical sug- 
gestion to draw a distinction between the two, where the conditions 
under which they oceur suggest a possibility of diverse history. 
Rather than demonstrating that all rudely chipped stones are “ fail- 
ures,” it should be shown that paleolithic man, as we know of him 
in Europe, eould not possibly have existed here. This has not only 
never been attempted, but the conditions during and immediately 
subsequent to the glaciation of the river valley have been asserted, 
time and again, to have been favorable for man’s existence. Fur- 
thermore, it has not been shown that a typical paleolithic implement 
could not have been available on this continent, as it undoubtedly 
was in Europe, as an effective weapon, and it must be remembered 
that the fauna of the Delaware Valley was, in glacial times, very 
like that of parts of Europe in what we may eall the reindeer period. 
Like conditions may not have produced like results in the case of 
early man, but what was practicable in Europe was certainly so in 
America, and the question resolves itself into that of determining 
if any trace of man that has been discovered in the valley of the 
Delaware can be dated back to a time preceding the Indian as he 
was when first he eame in contact with the European. Did, in other 
words, the Indian bring his art with him from Europe or Asia, or 
did he experience a growth in.culture from paleolithie simplicity 
to neolithie complexity? 

The whole subject hinges on the distribution of these traces of 
man. If from the first day of his oecupaney until the European 
replaced the Indian the immediate valley of the river had under- 
gone no change, then the imperishable relics of the first and last 
savage would remain associated, and position alone would tell noth- 
ing concerning any particular object’s age or origin, but, at the pres- 
ent day, except the contents of graves, not a stone implement of 
the Delaware Indians rests where chance or the intention of its one- 
time owner placed it. Indeed, save a few bowlders of the largest 
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size, few natural objects on the inunediate shores of the river are 
as first seen by Wilham Penn and his associates. This fact has not 
beeu duly considered, and unwarranted conclusions have been pub- 
lished as established truths—all, of course, eliminating antiquity 
from the Indian history of the region. The fact that a so-called pa- 
leolithic implement was found lying on the surface of the river’s 
shore has resulted in a pen picture of a modern Indian attempting to 
fashion a blade and tossing the pebble aside in disgust. Why, indeed, 
could not an Tndian walk on exposed gravel and pick up a pebble 
as well as we can to-day? 

There are two considerations to which we must give heed when 
this question is asked. We are, in the first place, tacitly informed 
that the Indian was given to chipping stone in this haphazard way 
to supply a sudden need upon the spot, all of which is not only not 
a reasonable assumption, but absolutely ineorrect, as argillite bow]- 
ders and pebbles, which are not abundant in the gravels, were not 
habitually used, but, instead, the mineral was systematically mined 
and selected with skill, so that failures were reduced to a minimum. 
Then, again, if the object as found has been lying wndisturbed on 
the river shore for ecutnrics—two centuries at least—why is it that 
the chips are not there also? These are never found under such 
cireumstances. In fact, they are very rarely found at all in the 
eravel where the implement itself occurs, and in numbers they ex- 
ceed the “ reject ” or finished object at least as ten to one. Further- 
more, we are asked to believe that the river shore where we find 
rude implements is the same to-day as when the Indian wandered 
along it centuries ago. fig. 1 shows clearly how the never-resting 
tidal flow wears away the shore, carrying sand and fine gravels from 
ene point and spreading it elsewhere to form a sand bar, it may be, 
and turning the channel from one side of the stream to the other, 
and so exposing long reaches of the shore to wasting, that for many 
a vear had been fixed and apparently secure. Often the mud is en- 
{irely removed from the underlying gravel, and abundant traces 
of Indian occupation are brought to light, and, less frequently, so 
strong a current attacks a given point that even the gravel is moved 


and deep holes are formed, to be filled in time with the wasting 
shore from a point perhaps a mile away. This is the story of the 
river of to-day, and so it has been for centuries; and yet we are 
asked to believe that we can fill the moccasin prints of the Indian 
by walking now along the water’s edge. J subinit that it is asking 
a ereat deal too much. © 

Tt lias been sugeested that rudely chipped implements, when 
found on the gravelly shore of the river, have fallen out from the 
bank and rolled down from where they had long been lying. This 
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is not at all improbable; but how dees this modernize the object, 
when the gravel extends quite to the surface? The pebbles and 
bowlders at the top of the bank are clearly as mueh a part of the 
deposit as are those at its base, and while the surface may be—is, in 
faet—less ancient than the deeper eravels, still they ean not be dis- 
sociated: and it is a significant faet that we find, on the gravel at 
the foot of the blatf or other exposure, only the rude argilhte ob- 
jects at the water’s edge or on the flat laid bare at low tide, and not 


Fie. 1.—Wasting River Snere pce ro Troan Flow. 


a general assortment of the Indian's handiwork, including pottery: 
and we must not overlook the fact that the * 
ments bear evidence of all the conditions to which the gravel itselt 


-eravel-bed ~ imple- 


has been subjected —this one stained lw manganese, that inerusted 
with Jimenite; this fresh as the day it was chipped, because lost 
in sand and water and not subsequently exposed to the atmosphere: 
that buried and unearthed, roiled, scratched. and water-worn anti 
mueh of its artificiality has disappeared. The listory of almost 
every specimen is written upon it, and not one tells sueh a story 
as has been told about it by the advocates of the ~ Indian-reject ~ 
theory, 

Much has been written on the natural history of the eravel that 
ix so marked a feature of the river valley. partienlarly at the head 
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of tide water, and almost every cssayv differs in more or less degree 
from its fellows in the matter of the gravel’s age as a well-defined 
deposit. Its origi no one can question, ner the agencies by whieh 
it was broneht to where we now find it. lee and water did the 
work, ner have they ceased entirely to add to the bulk transported 
in strictly elacial times—perhaps it were better to say im superla- 
tively elacial tine. as the river even now can be positively glacial 
upon occasion, as Hig. 2 demoustrates. The main channel has often 
heen completely blocked with iee and the water foreed into uew 
directions and spread over the lowlands or flats, which it denudes 
of its surface soil, and once within recent vears the stream found 
an old channel, deepened it, and for a time threatened to leave a 
Hounshing riverside town an inland one. Jee accmmulated in this 
way vear after vear just necessarily atfeet the river's banks, and 
vet the extent of * damage “os trifling usually, i comparison with 
that of the water, particularly when agitated by passing steamboats 
or violent winds: and now, too, the ice of our present winters does 
het transport coarse pebbles to any siguitieaut exteut. Tam con- 
vineed of this since the examination [eave acres of ice, when the 
river was goreed with it, some vears age. Tt was possible to walk 
for niles over the tee. as shown in Fie. 2, and to see it under exeeed- 
ingly favorable ciretnustanees, and a most caretul search failed to 
reveal @ stone larger than a pigeons ege ineased in this ice, wlich 
was all eenthy floated from far up the stream and stranded here; and 
where piled up upon the shores it usually remains until melted, and 
really acts as armor plate, protecting the ground from abrasion 
when the floods incident to the * break-up“ prevail. Such are the 
present-day considerations, and they have a direet bearing upon the 
question of inam’s antiquity here because, first, the river valley has 
not varied for Inmdreds of vers, except in becoming wider, the 
low shores receding, and the stream: becoming broader and more 
shallow. Tn earliest Indian times the mver was subject to treshets 
and jee gorges as now, but never did the water become so danuned 
upas te overtlow the broad plateans, arcas of glacial gravel, that 
at the close of the Glacial period were within the bonndary of the 
river. The Delaware was a very different stream then—crescendo 
for thousands of vears, and dimrnuendo for thousands sinee—until 
now dt barely hints at what onee was, But net even in the height 
of its glacial wetivity was the climate so severe that the waters con- 
tained qo dish. nor the forests of the hieh surrounding hills harbored 
no game,  Neverowas tas bleak as the aretie region of to-day. aud 
Asana nneditats a footing there, whv should le not have done so 
here, where Hife was ever more easily sustained 4 Troe: but did he 
live here in @haeial time 4 
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Tt has been stated in the most positive manner, whieh only po-i- 
tive evidence could warrant, that so-called paleolithic implements 
have not been tound ce sffe in gravel deposits at a distance from the 
river, and such, tf there were such, as appeared to be in the gravel, 
were recent Intrusions. ‘This statement, im its several parts and its 
entirety, is absolutely incorrect, and no excuse can be offered for 
its publivation. It is to be explained, however, becanse avowedlyv 
predeterimmed., Wherever the glacial gravel of the Delaware tide- 


Fie. 2.—lce-Gorcep River. 
Reproducing on a small scale the conditions of the Glacial epoch. 


water region is found, there palcolithie implements oecur, as they 
also do on and in the surface of areas bevond the gravel boundary. 
We accept, notwithstanding the unscientifie source of the sugge~- 
tion, the statement that post-glaeial floods inhimmed all traces of 
main found beneath the supertieial soils, and find that. if these 
traces are considered in that hight. some mysterious power was be- 
hind the senseless flood, and always buried argillite paleolithie im- 
plements far down in the gravel, and then seleeted areilite artifacts 
of more specialized forms for the overlying sands and reserved the 
pottery and jasper arrow points for the vegetation-snstamimg soil, 
hiss asstated: 7s absurd, but sueh is the order of Gecurrence of the 
traces of early man in the upland fields. and these are to be con- 
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sidered carefully before a final conclision ean be reached. The 
broad, elevated plateau extending castward trom the present bank 
of the river offers facilities for studving the evidences of man’s oeeu- 
panev in this region sueh as are to be found in few localities. The 
prineipal reason for this ds that almost ne local disturbance has oc- 
curred since the original deposition of the sand that overlies the 
eravel and underlies the soil. The natural history of these under- 
Iving sands has recently received a good deal of attention, because, 
unhke the deeper gravels, there is perfect accord as to the oeenr- 
renees therein of artificially chipped objects: and the suggestion that. 
they are of intrusive origin being set aside ax untenable, the geolo- 
gists are now divided on the question whether the sand is wind-blown, 
a aneditied dune, and so net necessamiiv old even in vears, or the 
result of mmtermitting overtlow of water, usually carving a consider- 
able wmount of sand and often heavy with washings from some dis- 


ue 


tant clay bank. The objections to the “colian” theerv are that 
pebbles and bowlders, even of considerable weight, are scattered at 
all elevations through the sand, and these pebbles, as a rule, do not 
present any evidence of exposure to eroding sands, but are smooth 
and e@lassv, or the typical water-avorn pebbles of a brook or the river 
bed. and more signifieant is the faet that the sands themselves are of 
different degrees of fineness, aver upon laver, and are nowhere clean 
or free tron clay; and finally the thin lavers of clay are clearly con- 
tintious over such extensive areas that i ne sense can they be called 
scgregations of that matertal On the other hand, a carefully in- 
stituted comtparison of the sand from the surface of the field to its 
junction with the gravel proper shows its identity with a deposit 
mmade by water in comparatively recent tines, Ne difference what- 
ever could be detected. The sand diane, modified by rains and 
finally Jeveled to a plain, presents, in section, no such appearance 
as the sands that overlie the gravels of glacial origin. Without 
ascintilla of reason, however, many geologists declare that no de- 
posit of sand ean be of any geological significance ff confains braces 
of man nol clearly intrusive, The latter facet necessitates the former 
elatn, all of which, TP submit, is nensense. 

hie. 3 allastrates low artificially clipped pebbles oceur dn this 
underiving sand. The tpper portion shows the superticial soil re- 
moved to its point of contaer with the sand. This is determined by 
the chanee of color from dark brown to Hght vellowish brown, and 
itis generally so very abrupt a change that no doubt arises as to 
where the soi] ends and the sand begins. The sand proper is shown 
iy? the position of the oh ject “the measaring rade and trowel. It 
will be noticed that the implement is Iving flat, as such an object 
would alnost necessarily be if transported by water, and not per- 
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peudicular, as would be the ease af at lad fallen down some root- 
hole, amimiat?’s or insects burrow. ot opeuing in the earth from iwiy 
ennse, and now obliterated, 
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The presence of these artificial tlakes, blades, and other forms 
of simple ihuplements can ouly be explained by cousiderme them 
asa constituent part of the containing bed, having been bronght 
hither by the same ageney that brought the sand. pebbles, and clay. 
When standing before a uewly made section of this implement-bear- 
Ine deposit it is easy to pieture the slow progress of its accumula- 
tion, The broad plain has been subjected to overtlow, now of water 
bearing only sand. and then of muddy water; now with current 
strong enough to roll small pebbles from some distant point, and 
then periods when the sua shone on the new deposit, dried it, and 
the loose saad was rippled hy the wind, Floods of ereater vole 
occasionally swept across the plam,. and ice-ineased pebbles were 
dropped upon its surface, and with this building up of the plateau 
tea Iigher level there were also brought to it traces of man’s Iimdi- 
work. Of this, TE think, there can be no denbt now. Years ago 
| endeavored to show from the distribution of rude argilite imple- 
niente ol specialized fortus, as arrow points and small blades, trmmned 
flakes and serapers, that these objects were older, as a class, than 
jasper and quartz implements and weapous, and that pottery was 
unatde ouly in the mdest way before ° flint” ehipping-—jasper and 
quartz—was established. The more exhaustively this subject was 
followed up, the proposition becanie more evidently true, and to-day 
its nngqualitied|y contirmed by the results obtatned from svstem- 
atiendly digging deeply over wide areas of country. The fact that 
aredlite continued mnse nutil the very last does not attect this con- 
chision, 

As the igh Jand. now forty or imore feet above the river and 
bevond the reach of its floods of eveatest magmitnde, was once con- 
tinnally overtlowed and gradually built up by the iaterials the 
water spread upon it, it ds evident that the conditions were mate- 
rally different when sueh things happened from: what now obtains, 
and the whole contiguratton of the COMNtTNY to-day pouts to but the 
oue conclusion: that these plateau-building floods oeeurred so long 
ave us When the river flowed ata ligher level and possessed a greater 
Transporting power than at present, Phiss itis trne, was long after 
the coarse eravel and hiee bowlders were transported from the hll- 
sides of the npper valley, bat it was before the river was couftined 
to d+ present channel, and more signitieamtty before what may be 
ealed the soilinaking period, itself of long duration ard the tine of 
the fielianassneh. Not anareidlite chip from the sands beneath the 
soll bud speaks of the distant day when this plateau was an almost 
Darren plata. and mai saw it, roamed over tty and perhaps dwelt upon 
it, When but the -eantiest vegetation dotted it= surface. aud only 
npou the Hills beyond is boundary were there trees and herbage. 
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Even if we consider the agency of the streams that now are but 
insignificant inflowing brooks in spreadimg, during their freshet 
stages, sand over level areas, we iiust still go back to a time when 
they were streams of infinitely ereater mmaguitnde than they have 
been for many centuries, and before, too, the Indian was a skilled 
chipper of Jasper and a potter of taste, else why the absence of these 
products of his skill in the deeper sands? It matters not how we 
look at it, whether as geologists or arehiwoloeists, or whether it 1s 
all post-glacial, or the starting point is still so distant as iee-age ae- 
tivities, the sequence of events is unaffected. We still have paleo- 
hthieitv in the gravel, argillite and the discovery of pottery svn- 
ehroneus with the deposition of the gravel-capping sand, and, lastly, 
the Indian. 

The record is not a dithcult one to read, and never has been, and 
the manitold attempts to modernize all traces of nan on the eastern 
coast of North America ean safely be relegated to the Hinhbo of mis- 
directed enereyv. Studied in the proper spirit and after the need- 
ful preliminary study of archivology asa whole, the student will find 
himself, when in the field—ever a more desirable place than the 
niuseum—tace to face with evidences of an antiquity that is to be - 
measured by centunes rather than bw vears. 
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By EDWARD RENOUF, 


COLLEGIATE PROFESSOR OF CHEMISTRY. JOHN=s HOPKINS UNIVERSITY. 


T is now five years since the use of acetylene as an Uluminaut was 
suggested to the pubhe, and it may be of interest to give a sketch 

of what has been done during this time, especially as it seems that 
with the vear 1599 the tentative period which aust characterize every 
new industry is m some respects passed, and a period of solid and 
well-directed industrial effort, backed by ample capital, has begun. 
The knowledge gamed during this tentative period by the laboratory 
experiments of scientifie men, and by the practical work of ventors 
and promoters, has made it possible for the industry to enter on its 
new phase. To understand its present and to foresee its future im- 
portance it is necessary briefly to review the work of the last vears. 
In Mav, 1592, Mo. Thomas Willson, a Canadian electrician, tried 
toinake the metal caleinm in an electric tirnace in his works at Spray, 
North Carolina, by heating a mixtnre of lime and coal dust. He 
thought that the lime (caleinm oxide) would act on the coal (carbon) 
to form calenun and carbon monoxide. He did not succeed in get- 
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ting ealetn, but found in the furnace a brown, ervstalline imiass, 
whieh was decomposed by pouring water on it, wielding an qiilam- 
diablo eas. Willson is neta chemist, and he therefore sent specimens 
of theanaterial to several men of science to determine its mature. — It 
Was shown te be caleiia carbide, a componnd of calemini and. car- 
bon, fomued by the action of the carbon on the calcium oxide. “The 
reaction expresscd dn ehenneal sviibols is CaO + 5C == CaCy + 
CO. The gas formed by the action of water was acetylene, a com 
ponnd of carbon and divdrogen., “Phe reaction is CaC, + H,O0 = 
Cu1L, 4 CaO; ealein earbide and water form acetylene and lime. 
If water cnongeh is added, the dinte is slaked, and shiked lime, or cal- 
cium tivdroxide, CaCOLl,), ix formed. Neither caletum carbide nor 
acetylene was a new discovery: acetylene was discovered by Edmund 
Davy in is36, and its properties were studied by Berthelot i 1s62, 
bupure caleiain carbide was first made in Ps62 by Wohler, who de- 
sribed its decomposition by water inte acetvlene and lime. What was 
there new, then. in Willson’s discovery 4 “Two tinportant facts: (1) [Le 
was the first to amake carbide by a auethod appleable commercially 5 
(2) he was the first to make ervstalline carbide, © Wohlers carbide 
Was Pnpure and amorphous; Willson’s, nearly pure and crystalline, 
so that he succeeded in obtaiming Toited States patents for ervstalline 
carbide, and, as all carbide made by commercial processes 1s crystal- 
line. its ommaifaeture is covered by Willsom’s patents. 

li the same vent, PS02) Prot hein Alemsin, of Paris, an- 
nommecd the discovery of erystalline calcein carbide. | Moissan’s dis- 
covery, foo, Was an accidental one. Tle was reducing refractory me- 
tallie oxides in an electric furnace made of Time. At the elose of the 
article in whieh he reports his work to the Freneh Academy of Ser 
ences (Comptes Rendus de CAcadenie Prancaise, vol. ext, page 6, 
December 12, 1802) he refers in two lines to the formation of an ill- 
defined carbide of caleiia by the aetion of the carbon electrodes on 
the liane of whieh bis furnace was made, 

Asis common with most fpertant iventions, there is a dispute 
as tothe priority of amaking carbide by an cleetric furnace; and the 
wonder is, not that there isa dispute, but that there are so few clam, 
wuts, ON few words of explanation of the cleetric furnace will show 
why. The chormens heat of the cleetrie furnace (2000 0 to S000° 
Clyde eansed by au cleetrie are, fomnued by currents playing bet ween 
carbon electrodes: carbon is often used in the firnace processes; here 
Wwe lave one constituent of caleimm earbide. Line, the material for 
the other constituent, withstands heat better than any other conmnon 
sib-tanee excepting magnesia: aatirally, inventors wonld ase it, as 
Motsan did. asa refractory lining to the firnaee. Electric furaees 
were vot new. The conditions then were sueh that the discovery of 
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the earbide was fairly forced on experimenters, and, a> we have seen, 
the discoveries of Willson and Moissan were beth accidental. 

American priority was claimed by Willsou, French priority by 
the friends of Moissan, German priority by Professor Borchers, of 
wAix-la-Chapelle. Fortunately for Willson, among those to whom he 
had sent speeimens of carbide was Lord Kelvin, the famous English 
physicist, whose reply to Willson, stating that the substance received 
was calcium carbide, was dated October 3, 102, two months before 
Moissan’s first publication, Borchers’s clainis are too vagne to waste 
space on. Willson’s priority is now generally recognized excepting 
in France. The German Government has acknowledged it, and has 
annulled the German patent granted to Buller. 

Commercial carbide is essentially an Aanerican discovery, and it 
was developed industrially by Willson’s associates before industrial 
action began abroad. Messrs, Dickerson aud Suckert, of New York, 
were the first to undertake the industrial Hquetaction of acetylene. 
Dr. G. de Chalnot, chemist. and Ma. J. Ml. Morehead, electrician, 
worked up the details of the furnace precess in the early days at 
Spray, North Carolina, and the purity and the vield from a given 
weight of material of their carbide have never been excelled, though 
cheaper working furnaces are now 1n use. 

Carbides of other inetals can be made in the electric furnace, but, 
owing to the eheapness of the new material, calenun carbide is the 
only one of these which has industrial value as a souree of acetylene. 
One pound of pure carbide vields 5.89 cubie feet of acetylene. 

Thus far carbide has been found industrially valuable for two 
other purposes. The one is for carbonizing steel; experiments in 
Germany show that iron or soft steel takes up carbon more readily 
when it is heated with carbide than when it is heated with coal dust or 
charcoal, Some steel works are now using carbide for this purpose. 
The other use of carbide is more impertant. It is found to be a valu- 
able gerinieide, Tt is said to be the most effectual preventive ot black 
rot, und to destroy the Phylloxrera, the two worst cnemics of the grape. 
The action of the carbide as a germicide depends on tts decomposition 
by the moisture of the soil, forming acetylene, which kills the 
Phyllovera, Tt the use of carbide on a large scale substantiates the 
claims made for it, this is a discovery of vast nuportanee. The rav- 
aves caused by the Phylloxeca in the vinevards of southern Enrope, 
of Africa, and Australia must be ranked as great national calamities. 

A temperature ranging from 20007 to 2500° ©, (3600° to 4500° 
Fahrenheit) is required to make carbide, [tis probable that this 
temperature can be economically attained only by the electric furnace 
using water power as the sourve of the electric current, and this is 
the only method used for making carbide, with the exeeption of the 
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Walther process, which does not use electricity but depends on the 
intense heat generated by burning acetylene under pressure. In 
eloetrie furnaces the formation of carbide depends simply on the heat 
of the are, which fuses the mixture of lime and coke. ‘The latest im- 
provements on the first very simple forms of furnace have seenred 
continnity of work and economy of electric energy. In the United 
States carbide is made exelusively in the Horry furnace. This 
furnace consists of a huge short evlinder or hollow wheel, mounted 
to revolve slowly on a hori- 
zontal shaft. The periphery 
of the evlinder is closed by 
removable cast-iron slats. 
As the eylinder is partly re- 
volved on its axis from time 
to time, the slats are taken 
off from one side and. re- 
placed on the other, thus 
leaving the top always open. 
The cylinder is filled on one 
side with the powdered muix- 
ture of coke and lime. Into 
the mixture two vertical 
carbon eleetrodes project. 
downward through the open 
top of the evlinder. As the 
carbide is formed, the evlin- 
deris revolved, lowering the 
muss from the electrodes. 
The fused carbide cools, hardens, and is broken off and removed 
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as it rises on the other side of the slowly revolving eylinder, new 
naterial is constantly fed in to maintain the level around the elee- 
trodes. The process in the Torry furnace is continuous; the fur- 
nace can be run without arresting the current until repairs are neces- 
vary. tt is said to combine the different theoretical improvements 
referred to, wud to reduce the cost of production. The Horry fiur- 
lace is in use at Ningura Falls and at Sault Ste. Marie. At St. 
Catherine's, Canada, Willson is using lis own furnace. Abroad, 
the older types of furnace, the Willson, Buller, and THéroult, are those 
elietly di use, 

The actual ingot of good commercial carbide is nearly pure— 
ninety-six to ttnetyeanine per cent—but the ingot is surrounded by a 
erust of carbide mixed with unchanged material, containing forty to 
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seventy per cent of carbide. 
Foreign makers break and 
blend mgot and crust to 
standard size, the hest mak- 
ers guaranteeing their car- 
bide ninety per cent pure, 
ering five cubie feet of 
acetvlene per pound (pure 
earbide gives 4.89 cubic 
feet), Eight to nine pounds 
of carbide per horse power in 
twenty-four hours, averaging 
five enbic feet of acetvlene, is 
considered satistactory work, 
The Union Carbide Com- 
pany, which controls the sale 
of earbide in the United 
States, is selling graded car- 
hides under enarantec, the 
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first grade being the nearly pure ingot, the lower grade the crust. 
As the moisture of the air decomposes the carbide, it must be 
broken up as soon as made, and packed in air-tight tin cans, varying 
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at Niagara Falls of 41,060 tens. 


in size from one to four hun- 
dred pounds, 

The present price of car- 
bide abroad averages BYG.SO 
in large lots, and $7.26 per 
hundredweight in sinall lots, 
packing imeluded: in the 
United States, $70 per ten in 
large lots, and $4.50 per lun- 
dredweight in small dot-, 
packing ineluded. Tn 1s9s, 
4,650 tons are said to have 
been made in the United 
States and Canada, and ; 
much larger amount abroad. 
The output for 1899 is esti- 
inated at 12,000 tons for the 
United States, with a capa- 
elty in the new werks im erec- 
tion at Sanit Ste. Marie and 
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rope, to be finished in 1899-1900, have a capacity for making SO.000 
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metric tous. These figures will justify the statement made at the 
bewinning of this article, that the new industyy has found ample 
eqortal, 

The statement is stil current that acetvlene attacks copper and 
brass, forming au explosive compomnd, This is not true. Exhaust- 
ive experiments by Moissan and by Gerdes, keeping these and other 
mnctals Tn contaet with acetylene for months at a time, have shown 
that the metals were not affected. The conditions under which the 
explosive copper aeetvlide is made in laboratories can net well occur 
in generators or eas holders. It has been said that acetylene is very 
poisonous; the experiments of many observers, and especially those 
of Gréhant, do not contirm this statement. Crchant experimented on 
dogs, causing them to breathe mixtures of acetylene, air, and oxvgen, 
which always contained 20.5 per cent of oxvgen, this being the per- 
eontage of oxveen in pure air, By this device he was able to dis- 
erindnate between the poisoning caused by acetylene and sutfocation 
eaused by insuticient oxvgen, A mixture contaiming twenty per 
cent acetylene inhaled for thirty-five minutes did not seem to trouble 
the antnal. A sample of the dog's arterial blood contained ten per 
eent of acetylene, A dog which inhaled a mixture containing forty 
per cent of acetylene dicd suddenly after fifty-one minutes, having in- 
hided one hundred and twelve litres of the mixture: the arterial blood 
continued twenty percent acetvlene.  Gréhant proved that acetylene 
simply dissolves in the blood plasina, while carbon monoxide forms a 
compound with the hremoglobin of the blood. A dog breathing a 
similar mixture of air, oxveen. and illuminating gas containing only 
oue per cent of carbon monoxide quickly showed convulsive move- 
ments, and died after ten minutes; its blood contained twenty-four 
per eeut of carbon monoxide. Thus acetylene, while slightly poison- 
ous, Is less poisonous than coal eas, and vastly less than water gas, 
whieh coutatus a ligh percentage of carbou monoxide, 

A pressnrve of thirty-nine atmospheres and three quarters at 20° C, 
converts aectvlene tuto a qd weighing one third as miueli as the 
sane volte of water, while one cubte foot of the Hquid when re- 
leased from: pressure gives five lamdred enbie feet of eas. 

Hitherto acetslene is used onky as a souree of dient or as a source 
of felt: ver with very cheap carbide it would prove useful in many 
Wits 4 wit witedl indnstey, aud its ase would have the most wide- 
spread 1 on dndustey and agrientinve, Por instanee, a method 
of naking aleohol from acetylene is patented abroad, and by another 
patented process it ds proposed to make sugar from acerviene. — With 
the present priecs of alcohol, sugar, and earbide, these processes have 
no commieredal vale, 

Acetylene tay be made from the earbide in eas works and de- 
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livered to the consumer through mains like ordinary illuminating gas; 
or it may be hiquetied at a gas works and delivered to the consumer 
in the liquid form: under pressure; or the consumer may purchase 
carbide and generate acetylene tor his own consumption. All three 
of these incthods are in use. 

To understand the attitude of insurance companies and of con- 
sumers toward Hquid acetylene it will be well to examine its record 
for the last few years. Those interested in methods for Iquefyving 
acetylene. and tor reducing the pressure of the liquid at the place of 
consumption so that the consumer actually uses it as a gas under a 
water pressure of six inches or less, may find processes described in 
detail in the Progressive Age, and in other technical journals. Suthice 
it to say that the methods in use in this country and abroad are simple 
and effective. The puritied acetylene is delivered im strong steel 
eylinders, which may be placed in a special building or case and need 
not be tandled by the consminer. It has been proved by the ex- 
haustive experiments of the eminent French chemist Berthelot that 
liquetied avetylene im cylinders can not be exploded by blows or 
shocks to the closed evlinder. If it is exploded, however, by causing 
a spark within the evlinder, the explosive force is very great, being 
about equal to that of gun cotton. 

The use of the hqueticd acctylene is so simple and clean that the at- 
tention of Inventors was first turned to this mode of supply. It may in 
future come again ito prominence despite the present strong feeling 
agaist it, its use im imnany cities being prolibited. This feeling was 
eaused by a number of explosions, accompanied by loss of life. Three 
of these explosions occurred in factories for liqnefying acetylene: 
one ina factory where liquid acetylene regulators were made; several 
in buildings of consumers. [In October, 1896, Pictet’s works in 
Paris were wrecked by the explosion of a evlinder filled with liquid 
acetvlenc: evidence proved that the evlnder was held in a vise, and 
that the two workmen killed were at the ends of a wrench, closing 
or opening the valve, supposing the eylinder to be empty. The ex- 
plosion was caused cither by a spark from friction in turning the 
serew, or by the too sudden opening ef the valve and releasing: the 
pressure, causing a shock suthcient to decompose the Hquid. In De- 
cember, 1506, the works of G. Isaac, in Berlin, were destroyed by an 
explosion in the condenser wheve the cooled acetylene was liquefied 
by pressure; [saae and three workmen were killed. Evidence 
showed that throneh carelessness wari water instead of cold water 
was in contact with the condenser, thus warming the liquid and in- 
creasing the pressure to a point which burst the condenser. In De- 
cember, 1597, the works of the Dickerson & Suckert Acetylene Gas 
Liquetying and Distributing Company in Jersey City were destroyed 
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by fire caused by the explosion of a evlinder tilled through eareless- 
ness of workmen with a anixture of air and Jiquid acetylene—1. e., 
with an explosive mixture—killing the snperintendent aud a workman. 
In the explosion at the regulator factory at New Ifaven, January, 
Isoo. the valve of the evlinder, on which one of two workimen killed 
was working, broke; a large volume of acetylene escaped and ignited 
froma Hghted candle. In all four cases the explosions were caused 
by ignorance or carelessness mecident to the begmmings of a new in- 
dustry, and could be avoided by experience and skill. 

tt should be stated that im the explosion at Paris all of the full 
acotviene evlinders were dug out of the rmins unhurt. The same was 
true at Berlin, where five full evlinders were blown against the 
wall of the building by the explosion of the condenser, but did not 
explode, At Jersey City sixty filled evlinders were exposed to the 
heat of the fire following the explosion; they were fitted with safety 
diaphragms of fusible metal; forty-eight remained intact, the acety- 
lene burning off quietly as it eseaped through the fused diaphragm, 
and twelve exploded, either on account of imperfection of the dia- 
plragmis or stoppage of the air passage leading from the diaphragm. 
The explosions of liquid acetvlene in buildings of consumers have 
been due in every case to eross carclessness and ignorance on the part 
of the consumer. 

Althongh one of the chief points in favor of the liquid acetylene 
ix its portability, vet it ean be shown that it is stil easier to carry car- 
bide te the consmner, One cnbie metre of acetylene is compressed to 
two litres in quid form: two litres of carbide weigh -.44 kilogrammes, 
which will produce a enbie metre and a third of acetylene, reckon- 
ing three hundred litres to the kilogrannne, which is the average guar- 
anteed vield of carbide. The Hght tin carbide cans occupy less space 
and weieh Jess than the heavy steel evinders, while the generation 
of the gas is simple and, with proper generators, perfectly safe. On 
the other hand, the eenerators must be eared for, must often be filled 
with fresh carbide, and from time to time must be cleaned. With 
the generator svstenr acetvlene is as safe as or safer than idlumimating 
eas. Berthelot has shown that at pressures below two atmospheres < 
vessel filled with acetylene cam net be exploded by the explosion of a 
eap of fuliinatine merenry within the vessel, nor by heatmg a wire 
whieh extends into the vessel to a white heat by an electric current. 
The reason is that the acetylene can net explode unless it is decom- 
posed into its elements, carhon and hydrogens to deconipose it re- 
quires aeertin amnount of enereyv, While the energy of the glowing 
wire or of the exploding eap causes a local decomposition at the point 
of contact, iis not suftielent to spread the decomposition further. 
Acetylene forms an explosive mixture with airy so does iiminating 
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gas. The odor of acetylene is unpleasant; so is the odor of the water 
gas uscd generally in the United States, and the acetylene can be 
cheaply deodorized. 

\s the generator system, then, is the general one, the most impor- 
tant question to the consumer is what generator to buy. and it is a 
perplesing question. The carbide manufacture is so organized that 
it is evervwhere under the control of powerful and responsible com- 
panies which sell a guaranteed product. The burners now in use 
are nearly all good. With generators it is different: the market is 
Hooded with them at all prices, ranging im value from worse than 
useless to very good, as regards safety, economy, and quality of light. 
As the generator question is by far the most important and the least 
understood in the whole acetylene industry, it will be well to give a 
full account of the results of the experiments which have been made 
within the last two vears on this question. The most exhaustive 
experiments are those of the English expert, Professor Lewes, and 
his results agree with those of other observers. 

Lewes first determined the amount of heat developed by the de- 
conlposition of earbide by water, and the conditions which tend to 
lessen or increase the intensity of the reaction. The average result 
of the experiments as to the amount of heat was 446.6 calories for 
pure earbide, and a little less for commercial carbide (to state this 
ditferently, one pound of carbide, when decomposed by water, gives 
off heat cnough to raise the temperature of 446.6 pounds of water 1° 
(’., or to raise the temperature of one pound of water 446.6° C.). As 
the intensity of the heat developed determines the highest tempera- 
ture attained during the decomposition, and is a function of the tine 
needed to complete the action, and as the decomposition of carbide 
in contact with water is extremely rapid, it is evident that the tem- 
perature developed may be so high as to cause dinaster. AJ] the gen- 
erators at present before the puble may be classitied under three 
heads: 1. Those in which water is allowed te drip or tlow slowly on 
amass of carbide, the evolution of the gas being regulated by the stop- 
ping ot the water, 2. Those in which water in considerable voliune 
is allowed to rise in contact with carbide, the evolution of the gas be- 
ing regulated by the driving back of the water by the increase of pres- 
sure in the generating chamber. 3. Those in whieh the carbide is 
dropped or plunged into an excess of water. 

The conelusions deduced trom a large umnber of experiments 
were that when, as in type 1, water is allowed to drip or tlow in a fine 
stream upon a mass of carbide, the temperature rapidly rises until 
after eighteen to twenty-five minutes the maximum is reached, which 
varies from 400° to 700° C. (720° to 1120° Fahrenheit), and it ts 
probable that in some of the mass the lugher limit is always reached, 
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as traces of tarare usually found in the residual Hime, in some cases 
in sufficient quantity to make the lime vellow and pasty, while vapors 
of benzene and other polwmerization products pass off with the gas. 
Leaving the question of temperature in this type of generator, another 
important question is the length of time during which the generation 
of eas continues after the water supply is antomatically eut off. It 
is found that eas is evolved with inereasing slowness sometimes for 
an hour and three quarters after the water supply has ceased, the 
total vole of eas so evolved being large. 

The experiments showed that in any antomatic generator of this 
type the ent-off shonld be so arranged that one quarter of the total 
capacity of the gas holder is still available to store the slowly generat- 
Ing gas. 

The second class of ecnerators bring about contact either by water 
rising tron: below to the carbide suspended in the cage CII, -1), or ly 
a cage of carbide suspended in a movable bell which, as it falls, dips 
the carbide into water, withdrawing the earbide from the water as the 
excessive generation of gas lifts the bell (11, 2). Lewes found that 
nuder certain conditions generators of the type Il, B were far worse 
than those of type I. 

The trials were made with a movable @lass bell, with eounter- 
weights, contaming a half-pound of carbide. The maximum temper- 
atures reached in four trials were 
TOUS. 134 ete. and’ S07? CG: 


Excessive heating took place in 


GAS 


every case: in the last mentioned 
the temperature was far above the 
point at whieh acetylene is decoin- 
posed inte carbon and hydregen, a 
thin black ~moke being formed 
immediately around the carbide 


while tar vapor poured out. On 


Type 7. 


ee removing the residne after cooling 

it was found to be coated with soot 
and loaded with tar. On several occasions the charge was removed 
from the generator just after the Miasximim temperature was 
reached, and was found to beat a bright red heat. 

These experiments are of the greatest practical importance, At 
600 acetylene begins to polyvimerize—i. ¢.. to form: more complex 
hvdrocarbons, whieh are quid, or solid. at ordinary temperatures. 
Probably in the generator acetylene is first given off so rapidly that 
the heat does not aetoon it, but as decomposition advances inte the 


Noth. — We are indebted te the courtesy of the Progressive Age for cuts showing types 


of Generators, 
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center of the mass of carbide, the acetylene generated has to pass 
through the external layers, which, as shown, may be at high tem- 
peratures, above that at which acetylene decomposes; thus a con- 
siderable amount of gas is lost, and the tar formed may distill into 


Type II, A. Type I, B. Type III. 


Types or GENERATORS. 


the generator and tubes, clogging the tubes. A more serious evil 
is the deterioration in the illuminating quality of the gas. Samples 
of the gas were taken as the maximum temperature was approached, 
and analyzed with this average result: Acetylene, seventy per cent; 
other hydrocarbons, eleven per cent; hydrogen, nineteen per cent. 
This reduces the illuminating value from two hundred and forty to 
one hundred and twenty-six candles. The hydrocarbons consist 
largely of benzene, which requires three times as much air for com- 
plete combustion as acetylene does. The best possible acetylene 
burner smokes when the acetylene contains benzene. 

At first sight these experiments would seem absolutely to con- 
demn generators of class II, yet the fact remains that some excellent 
gencrators are of this type. Under certain conditions excessive over- 
heating may be avoided. The rising bell shown in I, B should be 
discarded. Generators in which the water rises from below, and 
slowly attacks the carbide, can be made safe if the water is never 
driven back from the carbide, and the carbide is in separated layers 
asin II, A. Under these conditions the water is always in excess at 
the point where it attacks the carbide, so that the evaporation, by 
rendering heat latent, keeps the temperature down, the temperature 
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of the melting point of tin, 228° C., being rarely reached in good 
gencrators Where these conditions are met. 

Undoubtedly the best generators, and the only ones which from 
a scientific pot of view should be employed, are those of class III, 
in Which carbide falls into an excess of water. In such generators it 
is impossible to get a temperature higher than the boiling point of 
water, 100° C., while with a properly arranged tank the temperature 
never exceeds that of the air by more than a few degrees. Under 
these conditions the absence of polymerization and the washing of 
the nascent and finely divided bubbles of gas by the limewater in 
the generator yield acetylene of a degree of purity unapproached by 
any other form of generator. 

When acetylene is burned in air under such conditions that the 
flame does not smoke, it has been proved by Gréhant that there is 
no carbon monoxide among the combustion products; the acetylene 
combines with the oxygen of the air to form carbon dioxide and 
water (C,H, + 50 = 2CO, + H,O). One cubic foot of acetylene 
requires two and a half cubic feet of oxygen. Supposing a room 
to have an illumination equal to sixty-four standard candles; this 
amount of light from candles would use up 38.5 eubic feet of oxygen 
from the air, and would give off forty-three cubic feet of earbon diox- 
ide; petroleum requires, in cubie feet, twenty-five of oxygen, and gives 
off forty of carbon dioxide; gas burned with a flat flame requires 
about twenty-five oxygen and gives nineteen carbon dioxide—with an 
Argand flame a little less, while with the Welsbach burner gas re- 
quires only three oxygen, and gives off 1.8 carbon dioxide; acetylene 
requires five oxygen and yields four carbon dioxide. So that, light 
for light, acetylene fouls the air less than any ordinary Wuminant 
excepting the Welsbach gas burner. (With incandescent electric 
light there is no combustion and no fouling of the air.) 

Under the best conditions five eubie feet of aectylene give a light 
of two hundred and forty candles for one hour, or we may speak of 
acctvlene as a two-hundred-and-forty-eandle gas. Yet this statement, 
though strictly true, may be misleading. When ordinary illuminating 
gas is tested with the photometer, it is burned from a standard flat- 
flame burner, burning five cubie fect per hour. Now the amount 
of hght given by such a gas flame is no greater than is pleasant to 
the eye; it is true that if we burn five cubie feet of acetylene from 
a suitable flat-flame burner, a light of two hundred and forty candles 
is given, but it is unfair to take this ratio as representing the actual 
relative illuminating value of the two hghts, because we neither 
need a light of two hundred and forty candles, nor is such an amount 
of light issuing froin one burner endurable to the eve. One-foot 
or onc-half foot acetylene burners are used for domestic hghting; 
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light from the best one-foot burners averages thirty-two to thirty- 
five candles per cubie foot. With aeetylene, as with every other illu- 
minating gas, the smaller the burner and consumption, the less light 
per cubic foot of gas is obtained. Another important point is that 
while these figures represent the best practieal illumination obtained 
from acetylene by the burners hitherto in use, the standard flat- 
flame burner does not give the best gaslight; with a good Welsbach 
burner a eubie foot of illuminating gas will give a seventeen- 
candle light as an average. The comparison, to be fair, should be 
between acetylene and the Welsbach light. 

The reader will ask whether it is not possible to burn acetylene 
with other forms of burner, or to use it with Welsbach mantles. 
Suecessful acetylene burners of the Argand or of the regenerative 
type have not yet been introdueed; but in Germany a new acetylene 
burner with Welsbach mantle promises good results. Experiments 
in England with an acetylene Bunsen burner and Welsbach mantle 
gave a light of ninety candles per eubie foot of acetylene used. 
It remains to be seen whether it is necessary to modify the eomposi- 
tion of the mantles beeause of the intense heat of the acetylene 
Bunsen flame, which gives a temperature of 2100° to 2400° C. 
(8812° to 4397° Fahrenheit). | 

It would extend this article to undue length to speak of the vari- 
ous uses of acetylene as an enricher of other gases, but a mixture of 
acetylene and Pintsch oil gas now in use on all the Prussian state 
railways deserves mention, as it is a suceess, and ten thousand tons of 
carbide will be used this year for lighting ears by this svstem. Lewes’s 
new invention of a very cheap methane water gas which is enriched 
by aeetylene, earried to the consumer through mains, and burned in 
ordinary burners, is also promising. 

Insurance and police regulations vary for every country. As a 
rule, restrictions are put on the use of liquid acetylene, and on the 
amount of earbide to be kept in storage. Generators must stand in 
separate buildings, which, in towns, must be fireproof. 

The Willson patents cover the manufacture of erystalline carbide 
in the United States, Canada, and the South American states; and, 
as all earbide made by the eleetrie furnace is erystalline, no carbide 
ean be made independently of these patents in these countries. 

In eonelusion, it may be predicted that within the next few years 
acetylene will prove a factor in giving us an improved and cheaper 
light. Whether this will be an aeetylene-Welsbach light or whether 
the acetylene will be chiefly used as an enricher of eheaper gases the 
future will show. 
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THOUGHTS ABOUT UNIVERSITIES. 


By WILLIAM KEITH BROOKS, 
PROFESSOR OF ZOOLOGY IN THE JOHNS HOPKINS UNIVERSITY. 


OU are aware that the pedagogue is no longer treated with 

that deference and respeet which he feels to be due to his 

love of learning. Past is all his fame. Past is the day when the 

village all deelared how much he knew. Nowadays he is aceus- 

tomed to be told by the rusties, who onee gazed and wondered, that 

he is old-fashioned and out of place in our modern world; that he 

does not represent the nation; that the love he bears to learning 

is at fault; and that the university the people want must be uni- 

versal like an omnibus, with a place for all, either for a single square 
or to the end. 

He is also used to hearing from those successful people of whom 
all must speak with reverence—those who have demonstrated their 
superiority by laying their hands on everything they think worth 
the getting—that he is a mere “ bookish theorist,” and that they are 
much more able to show him the path to sueeess than he to tell 
them anything to their advantage. 

Unless he ean minister to their comfort or entertainment, or 
make smooth the royal road to learning, or at the very least help 
to maintain the patent office, he is told to be content with such 
treatment as they think good enough for him, and to keep himself 
to his work of teaching the lower elasses to be lowly and reverent 
to all their betters. 

I have been much interested of late by two books on certain 
aspects of modern society. One treats of the dangers which threat- 
en liberal culture and constitutional government, and all the best 
products of civilization, through the increasing prevalence of the 
belief that our institutions have been devised by a few for their own 
selfish ends. So long as men differ in natural endowments the igno- 
rant and the ineapable and the unsuccessful must outnumber those 
whose industry and energy and foresight insure suecess. As those 
who have little have always outnumbered those who have mueh 
of the desired fruits of civilization, this writer says that one of the 
great questions of the day is whether, in last resort, the world 
shall be governed by its ignorance or by its intelligenee. IIe is 
alarmed by the diffusion of belief that our established institutions 
do not represent the people, and that they are hostile to the best 
interest of mankind, and by the prevalence of the opinion that the 
true way to reform the world and to secure rational progress is to 
iutrust the organization and administration of government and of 
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education and of all matters of public interest and importance to 
the majority. 

The danger so clearly pointed out is real, beyond question; but 
I can not agree with the author that it is exclusively or distinctively 
modern. If some in our day interpret the belief that the voice of 
the people is the voice of God, as conviction that the loudest voice 
is most divine; if they assert that the man with pure and lofty 
ideals of education and duty and loyalty is a public enemy; we must 
remember that so wise a man as Aristotle taught, in the day of 
Athenian democracy, that the man who is virtuous in undue meas- 
ure is a moral monster, as justly repugnant to his neighbors as one 
pre-eminent in Vice. 

If the first book calls Aristotle to mind, one must often think 
of Jeremiah while reading the second, for its author is a dismal 
prophet, who holds that, formidable as unbridled democracy seems, 
it is helpless in the struggle with organized plutocracy, and that its 
efforts to shake off the restraints and limitations of social exist- 
ence can end in nothing but a more crushing despotism, while sub- 
mission may bring such rewards of merit for good behavior in the 
past and such prizes for good conduct in the future as seem to the 
givers to be good investments. 

Both writers draw many of their illustrations from the history 
of our own country, and they hold that our great political contests 
are struggles between those who wish to maintain our institutions 
for the sake of what they can themselves make out of them, and 
those who seek to wreck the ship of state for very similar reasons. 

Some hold that, these things being true, they can show the 
learned professor how he may win back, through the struggle be- 
tween these two great classes of mankind, some of that confidence 
in his wisdom which his predecessors enjoyed. They tell him he 
may make his learning represent the people if he will extend his 
university until it becomes as universal as the kindergarten, and 
that he may at the same time increase his popularity with the select 
if he will devote more of his time and more of his energy to that 
branch of learning which was in olden times pursued in that secluded 
cloister called the campus, although it is better known to the polite 
society of our day through the banjo club, the football team, and 
the mask and wig club. 

If he will cultivate these two fields, and, refraining from the 
theoretical pursuit of empty generalities, will enter upon a three 
months’ campaign of education at some time when men’s minds are 
stimulated by the heat of faction to welcome calm discussion of the 
principles of common honesty-and good citizenship, he can not fail 
to win the respect and confidence of all. 
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When I wrote this last sentence I thought that it was all out 
of my own head, and I was proud of it; but as T laid down my pen 
in my satisfaction for a moment’s rest, my eye fell upon this pas- 
sage in the prospectus of a new university—one which is said, in 
the prospectus, to be not only universal, but cosmopolitan: “When 
a question arises which divides scholars, like the tariff, the causes 
and course of the Reformation, money, ete., the student will be re- 
ferred to the ablest exponents of the opposing sides.” 

No professor can plead ignorance of the way to enter this new 
career of usefulness. One can seareely pick up a college catalogue 
or a magazine or a newspaper without learning how to make the 
university universal. One of the simplest plans, with which all 
are familiar, is to send to men with a reputation for learning a ruled 
form and a request that each will write, in the proper columns, 
the price, publisher, and title of the best book on his own subject— 
mathematics, astronomy, moral science, or whatever it may be—or, 
if he knows of no such book, that he will write one. An accompany- 
ing circular tells how these lists are to be scattered through the 
innumerable homes of our land, and how diplomas are to be dis- 
tributed as prizes to those who, after purchasing the books, prepare 
and subinit the most exhaustive permutations of their tables of con- 
tents. 

Learned men who do not approve this plan are offered a choice 
from many others: six-week courses in law, medicine, and theology; 
summer schools for the promotion of science and the liberal arts; 
questions and answers in the educational column of some journal 
for the home; or a national university so universal that it shall sup- 
ply lunches and learning for all out of the public chest, with no door- 
keeper to examine passports. 

The way to extend the university in this direction is so well 
understood that I will turn now to another part of our subject, for 
some may be less familiar with our opportunity to construct a royal 
road to learning for those who are entitled to use it. 

A. recent writer on education, who says American uuiversities 
impose “upon young men in the nineteenth century a curriculum 
devised by dead-and-gone priests for the young men of the twelfth,” 
calls upon the teachers of America to reconstruct their cnrriculum 
on psychological principles. I myself am no psychologist, and while 
I fail to see how this fact concerns the public, it has recently been 
pointed out in print, although no one has ever charged me with 
lack of reverence for the psychologist. In truth, he is to me what 
the good old family doctor is to many, for I ain convinced that it 
would be hard to name one among all the educational ills that flesh 
is heir to that he would not be able to throw on the spot, with a 
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good collar-and-elbow hold. I have a prodigious respect for those 
fine big words curriculum and psychological principles, and I wel- 
come the plan for reconstructing the curriculum on psychological 
principles the more eagerly because it is extremely simple and not 
hard to understand, like some psychological utterances. In faet, 
it is so very simple and easy that it is sure of enthusiastic indorse- 
ment by innumerable children, for this reformer’s plan is neither 
more nor less than the abolition of the pedagogue. 

“Tf,” he says, “I was director general of education for all Amer- 
ica” (whieh at the present moment he is not), “ I would abolish col- 
leges, but send American youths to travel for two years in Europe. 
In my opinion,” he says, “a father who has sons and daughters 
of a proper age to go to college will do better by his ehildren if 
he sends them for two years to travel in Europe than if he sends 
them for three years to an American or English university.” 

Admuirable and simple as is this plan for ascending Parnassus 
in vestibuled trains of drawing-room cars, personally conducted by 
Grant Allen, this psychologist seems to me to err in thinking it new, 
for it was in high favor in England during the reign of that merry 
monarch who was always so furious at the sight of books that his 
queen, who loved reading, had to practice it in seeret in her eloset. 

Euphranor having asked, in the reign of George I, “ Who are 
these learned men that of late years have demolished the whole 
fabrie which lawgivers, philosophers, and divines have been ereet- 
ing for so many ages? Lysicles, hearing these words, smiled and 
said he believed Euphranor had figured to himself philosophers in 
square eaps and long gowns; but, thanks to these happy times, the 
reign of pedantry was over. Our philosophers, said he, are of a 
different kind from those awkward students. They are the best- 
bred men of the age, men of the world, men of pleasure, men of 
fashion, and fine gentlemen. I will undertake a lad of fourteen 
bred in the modern way shall make a better figure and be more eon- 
sidered in any drawing-room or assembly of polite people than one 
at fowr-and-twenty who hath lain by a long time at school and col- 
lege. Ile will say better things in a better manner, and be more 
hked by good judges. Tsay, when a man observes and considers all 
this, he will be apt to ascribe it to the foree of truth and the merits 
of our eause, which, had it been supported by the revenues and es- 
tablishments of the Chureh and universities, vou may guess what 
a figure it would make by the figure it makes without them. Peo- 
ple begin to open their eyes. It is not impossible but the revenues 
that in ignorant times were applied to a wrong use may hereafter, 
in a more enlightened age, be applied to a better.” 

“The money that went to found the Leland Stanford or the 
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Johns Hopkins University,” says the modern reformer, “ would have 
been immeasurably better spent in bringing St. Marks at Venice and 
the Uffizi at Florence into the lives of innumerable young Ameri- 
eans. Here, then, is the opportunity for a wiser Cornell.” 

A few years ago an acquaintance of my own, himself an accom- 
plished psychologist, brought with him to Washington a young man, 
a native of north Greenland, that he might take into his life the 
best substitute for St. Marks at Venice that this country affords. 
While limited in range, the results were as definite as one could 
wish, for two of the most refined delights of our wonderful civiliza- 
tion—rum and horses—were at once taken into the life of Eskimo 
Joe with all the fresh enthusiasm of youth. In his boyish impetu- 
osity he could not see why a hired horse should not have the fleet- 
ness of Santa Claus’s reindeer and the endurance of wild dogs; and 
as few horses survived the first lesson, the psychologist soon recon- 
structed the curriculum, for Joe’s progress in rum and oysters was 
most gratifying. You who have attended my lectures in anthro- 
pology will remember that Nature has bestowed on the Eskimos 
two endowments whieh are not elsewhere found united, although 
they are exhibited separately in high perfection by the anaconda 
and the camel. Joe was able to load himself with food and drink 
like a pirate ship victualed for a long cruise, and he became so pro- 
ficient in three months that a two-year course seemed unnecessary, 
so he was shipped off to Labrador at the first opportunity, and was 
left there to carry St. Marks at Venice into the homes of Green- 
Jand as best he might. It is clear that our psychological reformer’s 
plan is not new, but he says our curriculum is some thousand years 
behind the times, and he asks, “ Will somebody one day have the 
wisdom to perecive that the education which sufficed for the me- 
diseval England of the Plantagenets is not absolutely adapted to the 
Ainerica of the nineteenth century?” I myself know so little of 
the curriculum of that day that this charge may, for all I know, be 
well founded, and if so it were a grievous fault. For all I know 
the dead-and-gone priests of the twelfth century may have read 
Homer in the original Greck, and carried on their studies in trigo- 
nometry and navigation with the aid of logarithms and the nautical 
almanac, although it has come in my way to know something of their 
method of teaching zodlogy, for my studies have led me to examine 
a text-book on this subject, which was written early in the twelfth 
century for the edueation of the young Queen Adelaide, who was 
marricd to Henry I of England in 1121. The dedication is as 
follows: 

“Philippi de Thann into the French language has translated 
the Bestiary, a book of science, for the honor of a jewel, who is a 
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very handsome woman, Aliz is she named, a queen is she crowned, 
Queen she is of England, may her sonl never have trouble! In 
Hebrew in truth Aliz means praise of God. I will compose a book, 
may God be with the commencement! ” 

As a sample of the zodlogical curriculum of the twelfth century 
take this chapter: 

“ Onager by right is named the wild ass; of it the Physiologus 
says, in his speech, when March in his course has completed twenty- 
five days, then that day of the month he brays twelve times, and 
also in the night for this reason, that that season is the equinox, that 
is that night and day are of equal length; by the twelve times that 
it makes its braying and its crying, it shows that night and day have 
twelve hours in their circuit. The ass is grieved when he makes 
his ery, that the night and day have equal length; he likes better 
the length of the night than of the day. Now hear without doubt 
the signification of this. Onager signifies the devil in this life; and 
by March we understand all the time that we have; by the day we 
understand good people, by right, who will go in light; and by 
night we understand those who were Neros; and by hours we un- 
derstand the number of people. And when the devil perceives that 
his people decrease, as do the hours which are in the night, after 
the vernal equinox which we have in March, then he begins to ery, 
to deplore greatly, as the ass does which brays and crys.” 

One need not go back to the middle ages for a measure of prog- 
ress, for all who remember the American college of thirty vears 
ago know there has been notable improvement in this short time, 
and they also know that every change has not been an improvement. 
All who are concerned with education see many defects, and wish 
to do what they can to remedy them, and to increase the efficiency 
and usefulness of our whole educational system in all its branches 
from the lowest to the highest, although I believe they still find 
much wisdom in the advice of the prophet of old, “that we make a 
stand upon the ancient way, and then look about us and discover 
what is the straight and right way, and so walk in it.” 

Many who are now before the public as reformers seem to me 
to fall into error through belief that our educational svstem has 
been devised by some one, either in the twelfth century or at some 
other time, and that they may therefore hope to devise a better. 
All who know that it is a highly complex and delicate organism 
which has grown up imperceptibly and naturally in accordance with 
many needs, fulfilling many different purposes and acting in many 
diversified and far-reaching ways, know also that while reform al- 
ways has been and always will be needed, organic change is quite 
another matter. They know, too, that a disposition to pull it to 
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picees in the interest of some theory or speculation must inevitably 
end in disaster, for they must agree with Bacon that “it were good, 
therefore, that men in their innovations would follow the example 
of time itself, which indeed innovateth greatly, but quietly, and 
by degrces scarce to be perceived.” 

The complaint that learning is no longer treated with due defer- 
ence 1s not exclusively modern, for it was enumerated long ago 
among the things that are not new under the sun; and he who for 
lis own pleasure or distinction devotes himself to work in fields 
that yield nothing but the interest of the exploration should look to 
his own pleasure for his reward, since learning is no more exalted 
by turning 1t into an aristocratic and exclusive pleasure ground 
than by making it a shop for profit. While no weak and foolish 
brother of the laboratory should be permitted to think that he be- 
longs to a favored class or has any claims to support or respect ex- 
cept for service rendered, it is the duty of our graduates to teach 
the world, by the example of their lives, what the work of the uni- 
versity is. 

Lyceum lectures and summer schools and systematic courses of 
reading are good things, and the common school and the home are 
the foundation of all education. Travel is a most valuable adjunct, 
but those who are to profit by it must first know what they go out 
to sec, “ for else shall young men go hooded and look abroad little.” 

No school or college can improve its work by calling itself a 
university, although the prevalence of belief that its work is the 
work of a university may bring harm incalculable; for that uni- 
versity is universal, in the best sense of the word, where students 
are inspired with enthusiasm for truth by the example of those 
whose minds are “as a mirror or glass capable of the image of the 
universal world, and joyful to reecive the impression thereof as 
the eve joyeth to receive light.” 

What nobler task can our graduate undertake than to teach 
the world that while the benefits which learning confers are its only 
claim to consideration, these benefits will ecase so soon as they are 
made an end or aim? <All inen prize the fruit; but who else is there 
to tell them that the tree will soon be barren if they visit it only 
at the harvest, that they must dig about it and nourish it and cher- 
ish the flowers and green leaves? What better service can he render 
than to point out that the gifts of learning are like health, which 
comes to him who does not seek it, but flies farther and farther from 
him who would lure it back by physie or indulgence? 

The two authors I referred to at the beginning ean not both be 
right, and both may be partly wrong, for it is possible that neither 
plutocraey nor a democratic majority makes a state. No univer- 
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sity need humble itself to seek the favor of either plutoeracy or 
democracy if its graduates can convinee mankind, by their own 
hives, that its aim is not to gain deference or success or distinetion 
or reward of any sort, but solely to propagate and diffuse among 
mankind “that enthusiasm for truth, that fanaticism of veracity, 
which is a greater possession than much learning, a nobler gift than 
the power of increasing knowledge.” 


IN THE LITTLE BROOK. 


By DAVID STARR JORDAN, 


ONG ago, in the old Devonian times, when life was very lei- 
surely, all the beasts and people that there were lived in the 
sea together. The air was dull and murky on the land. It was so 
light that it gave no support to the body, and so those that ventured 
about in it had to lie prone on the ground all the time wherever they 
went. So they preferred to stay in the water, where motion is 
much easier. Then, too, water 1s so much better to breathe than 
air, if one has gills fitted for it! Me has only to open his mouth 
and the water rushes in. Then he has only to shut his mouth and 
the water rushes out backward, bathing his gills on the way. Thus, 
the air dissolved in the water purifies all the little drops of blood 
that run up and back through the slender tubes of which the gills 
are made. 

But in those days, besides the gills, some of the beasts of the sea 
had also a sac in the throat above the stomach in which they could 
stow away air whieh they took from the atmosphere itself. This 
served them in good stead when they were in crowded places, in 
which the air dissolved in the water would fail them. 

And those which were so provided used to venture farther and 
farther out of the water, pushing their way heavily on the ground. 
And those which could put forth most effort survived, until at last 
their descendants were able to maintain themselves on the land 
altogether. These gave rise to the races of reptiles and birds and 
mammals, the aneestors of all the land beasts that you know, as well 
as men and women and all the monkey people. But it was very 
long ago when this happened, and because these ancestors came 
finally out of the water they have no part in the story I am trying 
to tell to-day. 

Those that remained in the water grew more and more con- 
tented with their condition. Beeause the medium in which they 
lived was as heavy as their bodies, they swam without much effort, 
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and effort not being needed, it was not put forth. As there was 
food enough in the water, they did not need to go on land. As 
they did not go on land, they did not use their lungs for breathing, 
the air sae gradually shrank away, or was used for some other pur- 
pose, and all the parts of the body became adjusted for life in water, 
as those of their cousins who left the sea beeame fitted for the life 
in air. Being now fishes for good, all the progress since then has 
made them with each succeeding century more and more decidedly 
fishy. 

And beeause they are fishes they are contented to live in little 
brooks, which would not satisfy you and me at all. But our an- 
cestors in the early days were more ambitious, and by struggle and 
effort won what seems to us a larger heritage. 

So it happened one spring when the ice melted ont from some 
little brook that flows down from somebody’s hills somewhere to- 
ward some river that sets toward the Mississippi, the little fishes 
began to run. 

And first of all came the lampreys, but they hardly count as 
fishes, for they have yet to learn the first principles of fishiness. A 
fish is a creature whose arms and legs are developed as fins, having 
cartilaginous rays spreading out fanlike to form an oar for swim- 
ming. But the lamprey has no trace of arm or leg, not even a bone 
or eartilage hidden under the skin. And its ancestors never had 
any limbs at all, for the earliest lamprey embryo shows no traces 
of them. If the ancestors ever had limbs, the deseendants wonld 
never quite forget it. Some httle trace would be kept by the eling- 
ing force of heredity, and at some tiine or another this rudiment 
would appear. And the lower jaw they lack too, for that is really 
another pair of limbs joined together in front—as it were, a pair of 
short hands clasped together and never unlocked. 

But though the lampreys have no limbs and no jaws and are 
not fishes anyhow, they do not know the difference, and come up 
the brook in the spring, rushing up the rapids, swirling about im 
the eddies, just as if they were real fishes and owned the brook 
themselves. They are long, slender, aud slippery, shaped like eels, 
without any seales and with only a little fin, and that along the back 
and tail, an outgrowth from the vertebral column. The vertebral 
colin itself is limp and soft, the vertebrie only imperfectly formed 
and made of soft cartilage. In front the lamprey seems to be eut 
off short, but if we look carefully we see that the body ends in a 
round disk of a mouth, and that this disk is beset by rows of sharp 
teeth, A row of the sharpest of these is placed on the tongue, and 
two of these are above the gullet, for the tongue to serape against 
them. And the rest are all blunt and are scattered over the sur- 
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face of the mouth, which has no lips nor jaws, but is surrounded 
by a belt of fringes. When the lamprey is hungry he puts his 
mouth against the side of some fish, exhausts the water between, 
and then the pressure of the outside water holds him there tightly. 
When this is done, the fish swims away and the lamprey rides with 
it, giving no thought to where he is going, but all the while serap- 
ing away the flesh with his rasplike teeth. When he has filed off 
enough fish flesh to satisfy his hunger he lets go, and goes off about 
his business. The fish, who does not know what hurt him, goes off 
to get wellif he can. Usually he ean not, for the water of the brook 
is full of the germs of little toadstool-like plants, and these fasten 
themselves on the fish’s wounds and make them bigger and bigger, 
until at last the cavity of the abdomen is pierced and little creatures 
of many kinds, plant and animal, go in there and plunder all this 
fish’s internal organs, to earry them away for their own purposes. 

But when the lampreys come up the April brook it is not to feed 
on fishes, nor is it to feed at all. Nature is insistent that the race 
should be kept up, and every animal is compelled to attend to the 
needs of the species, even though it be at the saerifice of all else. 
Tf she were not so, the earth and the seas would be depopulated, and 
this is a contingeney toward whieh Nature has never looked. 

The lampreys come up the stream to spawn, and while on tls 
errand they fasten their round mouths to stones or elods of earth, 
that the current may not sweep them away. When so fastened 
they look like some strange dark plant clinging to the bottom of 
the brook. When the spawning season is over some of them still 
remain there, forgotten by Nature, who is now busied with other 
things, and they wear their lives away still elinging—a strange. 
weird piece of brook-bottom seenery whieh touehed the fancy of 
Thoreau. 

When the young are hatched they are transparent as jelly, 
blind and toothless, with a mouth that seems only a sht down the 
front end of the body. These little creatures slip down the brook 
unobserved, and hide themselves in the grass and lily pads till their 
teeth are grown and they go about rasping the bodies of their bet- 
ters, grieving the fishes who do not know how to proteet themselves. 

The lamprey is not a fish at all, only a wicked imitation of one 
which ean deceive nobody. But there are fishes whieh are unques- 
tionably fish—fish from gills to tail, from head to fin, and of these 
the little sunfish may stand first. He comes up the brook in the 
spring, fresh as “eoin just from the mint,” finny arms and legs 
wide spread, his gills moving, his mouth opening and shutting 
rhythmieally, his tail wide spread, and ready for any sudden motion 
for which his erratic little brain may give the order. The seales 
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of the sunfish shine with all sorts of scarlet, blue, green, purple, 
and golden colors. There is a black spot on his head which looks like 
an ear, and sometimes grows out in a long black flap, which makes 
the mitation still closer. There are many species of the sunfish, 
and there may be a half dozen of them in the same brook, but that 
makes no difference; for our purposes they are all as one. They lie 
poised in the water, with all fins spread, strutting like turkey-cocks, 
snapping at worms and little erustaceans and insects whose only 
business in the brook is that the fishes may eat them. When the 
time comes, the sunfish makes its nest in the fine gravel, building it 
with some care—for a fish. When the female has laid her eggs the 
ale stands guard till the eggs are hatched. THis sharp teeth and 
snappish ways, and the bigness of his appearance when the fins are 
all displayed, keep the little fishes away. Sometimes, in his zeal, he 
snaps at a hook baited with a worm. He then makes a fierce fight, 
and the boy who holds the rod is sure that he has a real fish this 
time. But when the sunfish is out of the water, strung on a willow 
rod, and dried in the sun, the boy sees that a very little fish can 
make a good deal of a fuss. 

When the sunfish goes, then the catfish will follow—“ a reckless, 
bullying set of rangers, with ever a lance at rest.” The catfish 
belongs to an ancient type not yet fully made into a fish, and hence 
those whose paired fins are all properly fastened to the head, as 
his are not, hold him in well-merited scorn. He has no seales and 
no bright colors. His fins are small, and his head and mouth are 
large. Around his mouth are eight long “smellers,”’ fleshy feelers, 
that he pushes ont as he crawls along the bottom in search of any- 
thing that he may eat. As he may eat anything, he always finds 
it. His appetite is as impartial as that of a goat. Anything from 
a dead Jamprey or a bunch of sunfish eges to a piece of tomato can 
is grateful to him. In each of the fins which represent his arms 
is a long, sharp bone with a slimy surface and a serrated edge. These 
are fastened by a ball-and-socket joint, and whenever the fish is 
alarmed the bone is whirled over and set in place; then it sticks out 
stiffly on each side. There is another such bone in the fin on the 
back, and when all of these are set there is no fish that ean swallow 
him. When he takes the hook, which he surely will do if there 
is any hook to be taken, he will swallow it greedily. As he is drawn 
ont of the water he sets his three spines, and laughs to himself as 
the boy pricks his fingers trying to get the hook from his stomach. 
This the boy is sure to do, and because the boy of the Mississippi 
Valley is always fishing for catfish is the reason why his fingers are 
always sore. The catfish is earcless of the present, and sure of the 
future. After he is strung on a birch branch and dried in the sun 
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and sprinkled with dust and has had his stomach dug out to re- 
cover the hook, if he falls into the brook he will swim away. He 
holds no malice, and is ready to bite again at the first thing in sight. 

The catfish uses his lungs as an organ of hearing. The need- 
less lung becomes a closed sac filled with air, and commonly known 
as the swim bladder. In the catfish (as in the suckers, chubs, and 
most brook fishes) the air bladder is large, and is connected by a 
slender tube, the remains of the trachea, to the esophagus. At 
its frout it fits closely to the vertebral column. The anterior ver- 
tebree are much enlarged, twisted together, and through them passes 
a chain of bones which connect with the hidden cavity of the air. 
The air bladder therefore assists the ear of the catfish as the tym- 
panum and its bones assist the ear of the higher animals. An ear 
of this sort can carry little range of variety in sound. It probably 
gives only the impression of Jars or disturbances in the water. 

The catfish lays her eggs on the bottom of the brook, without 
much care as to their location. She is not, however, indifferent to 
their fate, for when the little fishes are hatched she swims with 
them into shallow waters, brooding over them and watching them 
much as a hen does with her chickens. In shallow ponds the young 
catfishes make a black cloud along the shores, and the other fishes 
let them alone, for their spines are sharp as needles. 

Up the brooks in the spring come the suckers, large and small— 
coarse, harmless, stupid fishes, who have only two instincts, the one 
to press to the head of the stream to lay their eggs, the other to 
nose over the bottom of the stream wherever they go, sucking into 
their puckered, toothless mouths every organic thing, from water 
moss to carrion, which they may happen to find. They have no other 
habits to speak of, and when they have laid their eggs in a sandy 
ripple they care no more for them, but let go of life’s activity and 
drop down the current to the river whence they came. There 
are black suckers and white suckers, yellow ones, brown ones, and 
mottled, and there is more than one kind in every little brook, but 
one and all they are harmless dolts, the prey of all larger fishes, and 
so full of bones that even the small boy spits them out after he has 
cooked them. 

Then come the minnows, of all forms and sizes, the female dull 
colored and practical, laying her eggs automatically when she finds 
quiet water, and thinking no more of them afterward. The male, 
feeble of muscle, but resplendent in color, with head and fins painted 
scarlet or purple, or silver white, or inky black, as may be most 
pleasing to his spouse. His mouth is small and without teeth, for 
he feeds on creatures smaller than fishes, and his head in the spring 
is covered with coarse warts, nuptial ornaments, which fall off as 
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soon as the eggs are properly disposed of. Jn the little brook which 
comes to my mind as I write two kinds of minnows come up the 
stream together before the others realize that it is verily spring. 
The one is small, dainty, trauslucent, and active, swimming free 
in the water near the surface and able to take care of itself when 
pursued by a sunfish or bass. Along the side of its body are two 
black stripes not quite parallel, and between and below them the 
silvery seales are flushed with fiery scarlet. The fins are all yellow, 
with scarlet at base, and as the male passes and repasses before the 
female all these colors, which she has not, grow brighter than ever. 

The next is a larger fish, clumsy in form, hugging the bottom 
as he swims. The whole body of the male is covered with coarse 
white warts, and across each fin is a bar of black, white, and orange. 
This minnow feeds on mud, or rather on the little plants which grow 
in mud, and his intestines are lengthened out proportionally. In 
tact, they are so long that, to find room for them, they are wound 
spool-fashion about the air bladder in a way which happens to no 
other animal. 

Of the other minnows, the one attracts his female by a big, jet- 
black head; another by the painted fins, which shine hke white 
satin; another by his deep-blue sheen, which is washed all over with 
crimson. In fact, every conceivable arrangement of bright colors 
can be found, if we go the country over, as the adornment of some 
minnow when he mates in the spring. The only exception is green, 
for to the fishes, as to the birds, green is not a color. It only serves 
to cover one, while the purpose of real color is to be seen. 

And there are fishes whose colors are so placed that they are 
hidden from above or below, but seen of their own kind which looks 
on them from the side. 

The brightest fishes in the world, the “Johnny darters,” are 
in our little brook. But if you look at them from above you will 
hardly see them, for they are dull olive on the back, with dark spots 
and dashes like the weeds under which they lic. The male is only 
a little fellow, not so long as your finger and slim for his size. He 
hes flat on the bottom, half hidden by a stone, around which his 
tailis twisted. Ile will stay there for hours, unseen by other fishes, 
except by his own kinsmen. Dut if you reach down to touch him 
with your finger he is no longer there. The tail straightens out, 
there is a flash of blue and scarlet, and a foot or two away he is 
resting quietly as before. On the bottom is his place, and he 
scems always at peace, but when he moves his actions are instan- 
tancous and as swift as possible to a ereature who lives in the water. 
On the bottom, among the stones, the female casts her spawn. 
Neither she nor the male pays any further attention to it, but in 
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the breeding season the male is painted in eolors as beautiful as 
those of the wood warblers. When you go to the brook in the 
spring you will find him there, and if you catch him and turn him 
over on his side you will see the eolors that he shows to his mate, 
and which her choice through ages has tended to develop in hin. 
But do not hurt him. He can only breathe for a moment out of 
water. Put him back in the brook and let him paint its bottom 
the colors of a rainbow, a sunset, or a garden of roses. All that can 
be done with blue, erimson, and green pigments in fish ornamenta- 
tion you will find in some brook in which the darters live. It is in 
the limestone brooks that flow into the Tennessee and Cumberland 
where they are found at their brightest, but the Ozark region comes 
in for a elose second. 

There will be stieklebacks in your brook, but the other fishes 
do not like them, for they are tough and dry of flesh, and their 
sharp spines make them hard to swallow and harder still to digest. 
They hide beneath the overhanging tufts of grass, and dart out 
swiftly at whatever passes by. They tear the fins of the minnows, 
rob the nests of the sunfish, drag ont the eggs of the suckers, and 
are busy from morn to night at whatever mischief is possible in 
the brook. 

The male dresses in jet-black when the breeding season is on, 
sometimes with a further ornament of copper-red or of scarlet. 
The sticklebacks build nests in which to hide their eggs, and over 
these the male stands guard, defending them with courage whieh 
would be dauntless in any animal more than two inches long. Very 
often he has to repel the attacks of the female herself, who, being 
relieved of all responsibility for her offspring, is prone to turn ean- 
nibal. Even the little dwellers of the brook have their own trou- 
bles and adversities and perversities. 

Last of all comes the blob, or miller’s thumb, who hides in dark- 
ness and picks up all that there is left. Ie is scaleless and shppery, 
large of head, plump of body, and with no end of appetite. He 
lurks under stones when the water is cold. He is gray and green- 
ish, like the bottom in color. He robs the buried nests of eggs, 
swallows the young fishes, devours the dead ones, and checks the 
undue inerease of all, not forgetting his own kind. When he has 
done his work and the fall has come and gone, and the winter and 
the spring return, the brook onee more fills with fishes, and there 
are the same kinds, with the same actions, the same ways, and the 
same numbers, and one might think from year to vear, as the sun 
is said to do, that these were the selfsame waters and the selfsame 
fishes mating over and over again and feeding on the selfsame food. 

But this is not so. The old stage remains, or seems to remain, 
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but every vear come new actors, and the lines which they repeat 
were “written for them centuries before they were born.” But 
each generation which passes changes their lives just a little, just 


as the brook and the ineadow itself is changing. 


WOLTE WHALES IN CONFINEMENT. 


By FRED MATHER. 


HE dolphin family (Delphinidw) contains nine genera, with 
only one species in each, but the most interesting one is the 
white whale (Delphinapterus leucas of Pallas, or D. catodon [Linn.] 
of Gill), beeause it is the only one that can be kept in confinement 
and its habits observed under semi-domestication. It has fallen to 
my lot to care for several of these animals in confinement, and to 
have a chance to note their peculiarities. 

“The Great New York Aquarium,” at Broadway and Thirty- 
fourth Street, New York city, was built by Messrs. Coup and Reiche, 
and opened in 1876. Mr. Butler was the superintendent. I super- 
vised fish culture, and when not otherwise engaged made collections 
of fishes and invertebrates in Bermuda and in other parts. In 1877 
I had charge of their branch aquarium at Coney Island. At both 
places we had many white whales at different times, for the man- 
agement would keep whales penned up on the St. Lawrence River 
to replace those which died, and would never show more than two at 
a time, claiming that they were rare animals and only to be had 
at “enormous” expense. The aquarium was a private concern; 
admission fifty cents; and as the owners were W. C. Coup, a former 
cireus proprietor and once the business manager of Barnum’s Cir- 
cus, and Henry Reiche, an animal dealer, who would sell you 
eiraffes, elephants, or white mice, the attractions were duly exag- 
gcrated by the press agent, no matter what the facts might be. This 
is why we kept a reserve stock of white whales. It would never 
do to have the public know that they were common during the sum- 
mer in the St. Lawrence, and when one was getting weak another 
would be sent down, and the public supposed that the same pair was 
on exhibition all the time. 

This species is common in the North Atlantic, North Pacific, and 
Aretie Oceans. According to the late Prof. G. Brown Goode, 
* stragglers have been seen in the Frith of Forth, latitude 56°, while 
on the American coast several have been taken within the past decade 
[ISSO] on the north shore of Cape Cod. They are slightly abundant 
in New England waters, but in the St. Lawrenee River and on the 
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coast of Labrador are plentiful, and the object of a profitable fishery. 
They abound in the Bering and Okhotsk Seas, and ascend the Yukon 
River, Alaska, to a distance of seven hundred miles. ‘he names in 
use are beluga and whitefish among whalers, porpoise, dauphin blane, 
marsouin or marsoon in Canada, and keela luak with the Greenland 
Eskimos ” (Fisheries Industries). 

The white whale grows to be sixteen feet long; we never had 
one over ten feet in length, but they were billed, showman fashion, 
to be much longer. An adult will yield from eighty to one hundred 
gallons of good whale oil, besides several gallons of more valuable 
oil from the head which is used on clocks and watches under the 
trade name of “ porpoise-jaw oil,” which is sent in a erude state to 
manufacturers on Cape Cod, who refine it and free it from all tend- 
ency to gum. The skins make a leather that is waterproof and 
stands more hard service than any other known leather. Large 
quantities of it are sent to England and made into “ porpoise-hide 
boots ” for sportsmen, and in Canada the hides are converted into 
mail bags. The flesh is eaten to some extent by the fishermen, fresh, 
salted, and smoked. 

Zach. Coup said: “I have eaten the fresh steaks several times, 
and found the meat a fair substitute for beef when the choice was 
between fish and bacon as a continuous diet, down on the islands 
where these three things were the only possible variation in the line 
of animal food, and a very limited choice in the vegetable line, com- 
prising dried beans and rice, for when I was with them there was 
a scarcity of potatoes for seed, and canned goods had not attained 
their present popularity, even if these poor fishermen had been able 
to buy them.” 

The fat, oily blubber is an overcoat, a nonconductor of heat, and 
is between the muscle and the skin, as is largely the case with the 
hog, and, like the latter animal, there is savory muscle which may 
be eut into succulent steaks below it. 

At first the white whales were not in my care, but, being strange 
animals, were watched with curiosity. The whale tank was as nearly 
circular as a twenty-sided tank could be whose glass plates were 
four feet wide with iron standards between, making a pool of about 
thirty feet in diameter. The pool was of cement and tapered down 
to an outlet about three feet below the floor, for drainage, and on 
the floor the cement basin arose two and a half feet, while the panes 
of one-inch glass were six feet high, with the water line two feet 
below the top of the glass. This gave the spectators a view of the 
aninals below water, and of their backs as they came up to blow. 
The white whale and the harbor porpoise (Phocwna brachycion), 


known as the herring-hog, ete., do not make as much of a “spout ” 
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as the larger whales do; they roll up and exhale either less strongly 
or with less water over the blow-hole than their larger relatives. 
They merely send a mist into the air which can not be seen at a dis- 
tance of a thousand yards, while the “ blowing ” of the larger whales 
may be seen for miles. alfa century ago we boys were taught 
hy the text-books that the whale—there was only one mentioned— 
drew in water through its mouth, strained ont the jellyfishes and 
other life, and then ejected the water, after the manner of a fire 
engine, through the top of its head. That this nostril, equipped with 
the best water-tight valve ever invented, enabled an air-breathing 
mamial to exhale and inhale, without getting much water into its 
lungs, we never suspected. If we thought about it at all we looked 
at the whale as a fish, having gills somewhere, and let it go at that. 
As our laws speak of “ whale fisheries ” and “seal fisheries ” in con- 
neetion with these great aquatic mammals, it would be just as correct 
to speak of all animals whieh frequent the water as “ fishes,” and 
legislate on the “muskrat fisheries,” “mink fisheries,” etce.; there is 
really no difference. 

I have seen newspaper reports that about thirty years ago a white 
whale, brought there by a Mr. Cutting, lived in captivity in Boston 
for two years. Beyond the fact that one was brought there by a 
Mr, Cutting, and was on exhibition about that time, is all that I have 
been able to learn, and it is doubtful if it lived one year (see Fisheries 
Industries, section 1, page 19). One was exhibited at Barnum’s old 
museum, at Broadway and Ann Street, New York, that is said to 
have lived nine months and was then burned up when that building 
burned, in March, 1868. As these animals only come into the St. 
Lawrence, where all live ones have been captured, in May and June, 
there is no reason to doubt that it did live in confinement for nine 
nionths, but none that have been exhibited since that time have sur- 
vived more than half as long, and I have had personal knowledge of 
every one since Barnum’s. 

Coup’s Broadway Aquarium opened on October 11, 1876—too 
late to ect a white whale that year. But early next spring Mr. Coup 
sent lis brother to the St. Lawrenee River for specimens. This 
brother, “ Zach.,” had never seen a whale, but he had full instrue- 
tious concerning their eare from Professor Butler, who had charge 
of the one at Barnum’s Museum. ‘There was an air of mystery 
about he expedition, and in May “ Zach.” brought a solitary speci- 
men and at onee went for nore. The town was billed, the daily 
press was worked in true circus fashion, the erowd eame and ex- 
pressed various opinions. Standing by the tank, I heard strange 
comlnents: 

“ Do vou eall that Httle thing a whale?” This to an attendant. 
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“Yes, sir, it’s a white whale from the northern coast of Labrador, 
the only one ever eaptured or ever seen by the oldest whaleman. It 
was reported to have been seen near the entrance.to IIudson Bay, and 
Mr. Coup fitted out an expedition and captured it at an expense of 
over one hundred thousand dollars.” He had evidently been read- 
ing what the press agent had stuffed into the newspapers. 

The visitor took another look and remarked: “The papers said 
it was twenty feet long; I should think it might be six feet, but no 
more.” 

“Wrell,” answered the attendant, “water is mitey deceivin’, an’ 
that whale is more’n three times as long as it looks. The faet is, 
the papers did report it to be longer than it is, for when we drew 
off the water to clean the tank yesterday we put a steel tape over 
the whale and it measured just nineteen feet eleven inches and a half.” 

Then a rural couple eame, and she remarked: “ Oh, I’m so glad 
we came here, and can tell the folks that we’ve seen a real live 
whale!” 

“Luey,” said he, “this city is full of all kinds of cheats, an’ 
I don’t believe that thing is alive more’n Methuselah is; it’s some 
indy-rubber contraption with clockwork in it that makes it go 
round and puff in that way.” 

After the season for hatehing trout and salmon was over, in 
April, I was detailed to build a branch aquarium at Coney Island, 
with instructions to construct a whale tank the first thing, in order 
to be ready for the next arrivals. I employed a maker of beer vats, 
and he brought three-ineh planks for the bottom, staves eight feet 
high, and iron for hoops. The tank was to be twenty-five feet in 
diameter, with a “ehime” nine inches below the bottom, making 
the tank seven feet deep inside. It was to set with its top eighteen 
inches above the soil, which was to be the water line, giving the 
whales five feet and a half of water—little enough when we realize 
that a ten-foot animal has a diameter of nearly three feet. Teavy 
timbers were laid under the bottom of the tank, earefully leveled, for 
no weight can be borne by the staves in a tank of that size. 

All this was planned, as well as the engine and pumps, and was 
well under way, when J reecived an order trom Mr. Coup to go to 
Quebee and bring down two whales while Zach. went for imore. 
Then I learned the scerets of the live white whale trade. The first 
whale had been kept back until it eould be delivered at night, and 
its transportation was a niystery intended to arouse the curiosity of 
the publie. 

At the railroad station at Quebee two boxes were turned over to 
me. They were about fifteen feet long, four feet wide, and four 
feet deep. They were upholstered with “ bladder wraek,” a most 
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soft cushion, und im each box a white whale lay on these pneumatic 
cushions. A plug in the bottom of each box had Jet the water out 
while the boxes were being lifted by the rope handles on the sides, 
but when on the cars the plugs were replaced and water to the depth 
of a foot was poured in; this served to keep the under parts moist, 
while frequent sponging or the use of a dipper served to keep the 
skin from drying. The nostril, or “blow-hole,” needed the most 
attention, for it has a valve which must not be allowed to get even 
partially dry, and a saturated sponge was kept suspended over this 
all the time during the journey by rail to New York. 

The white whale is a very timid animal, and comes up the St. 
Lawrence in May and June, when the young are brought forth; it 
is believed that they then go to the river to avoid their enemies, 
among which is the “ killer” or orea whale. Their food, according 
to Professor Goode, is “ bottom fish, like flounders and halibut, cod, 
haddock, salmon, squids, and prawns.” From my knowledge of 
this whale in confinement I am surprised at the above list, for those 
under my observation not only preferred live eels, but could not 
swallow one whose diameter was over one inch, and it was difficult 
to get quantitics of cels as small as three quarters of an inch in 
diameter, especially when an adult whale would consume about 
twenty pounds in a day. When larger eels were placed im the tank 
they would be taken out dead in a day or two with their sides 
scratched and torn by the small tecth of the whale which had failed 
to swallow it. We tried other food, for eels are quite expensive in 
New York city, costing fifteen and eighteen cents per pound, but 
the whales refused small flatfish, flounders, ete., and the only other 
food they ate was small tomeods. They refused dead herrings 
and all fish that were cut in pieces. 

The animals are captured at the small French fishing village of 
Rivitre POuclle, on Isle aux Coudres, seventy miles below Quebec, 
where life is as primitive as it was two hundred years ago in this, 
one of the oldest of Canadian settlements. Luke Tilden, one of 
our aquarium men, who went up with Zach. Coup, told of the capture 
of the whales, and the following is from notes taken by me as Luke 
told it: ‘The men all fish and the women do a little gardening, but 
their harvest is the marsouin, a name common to the white whale and 
to the black porpoise. A fair white whale will weight eight hundred 
pounds and yicld nearly one hundred gallons of oil worth fifty cents 
per gallon, so that when they trap twenty im a season it means pros- 
perity to the colony; in 1874 they took one hundred, but the cateh 
has fallen off sinee. “ When we reached the island,” said Luke, “ we 
went straight to Father Alixe Pelleticr and donated ten dollars to 
the Church for pravers for our suceess, and it was well invested. 
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The good old man is the head of that colony and keeps everything 
straight. In 1863 there was an epidemic of indifference to the 
Church, and the men went to the bad, got drunk, fought, fished on 
Sundays, and reviled the priest, withholding all dues to him. Then 
he said, ‘God is angry with you, and to punish you will send no 
more marsouin until you repent.’ They laughed at him, and for 
three years no marsouin came to them, and they were very poor. 
They went to the father on a Christmas day and implored him to 
intercede for them, and he did. The next spring there was a great 
catch of marsouin, and the men have remained faithful since. 

“The tides here rise and fall some twenty feet, and the whales 
are trapped in an inclosure made of poles, the entrance to which is 
closed when a school enters. The pound is about a mile square, and 
is made of slim poles put two feet apart, space enough to let a whale 
through, but they will not attempt it. The tide falls and leaves 
them on the mud, quaking with fear. When we want live ones the 
boxes are made, padded with seaweed, shoved out over the mud, 
tipped on one side, and the whale rolled into it, where its struggles 
soon put it on an even keel, and then it gives up and does nothing but 
breathe as the boxes are taken on board a schooner for Quebec.” 

I was fortunate in getting the above story from Luke Tilden, 
for a few weeks afterward he died in the aquarium; and Zach. Coup 
would tell nothing that could be relied on, not even to the locality 
where the whales were caught. 

The white whale is the only one of its tribe that can be captured 
in the manner related, because of its cowardly timidity. The harbor 
porpoise, or “ herring-hog,’? would jump nets and break barricades 
or die. It would not bear the confinement of an aquarium, for it 
would leap out of the tanks or dash its brains out in trying to do 
so; but, once placed in a tank of either salt or fresh water, the white 
whale starts to cirele it, always to the left, with the sun, and con- 
tentedly blows at intervals of from five to fifteen minutes, and seems 
as contented as a canary bird in its cage. 

The whale does not always swiin in circles to the left when free, 
and why it does so in confinement is a question. I merely assert the 
fact. Perhaps wiser men know why perfectly still water in a wash- 
bowl will rotate to the left with an accelerated motion when the 
plug is withdrawn, but I do not. As the motion to the left is in- 
variable there must be a rule for it, but, granting that this motion has 
some relation to the motion of the earth, the question of how this 
affects the voluntary movements of an animal remains to be answered. 
I have watched over a dozen white whales in eaptivity, dumped into 
tanks from the most convenient side without regard to the direction 
of their heads, and every one turned and circled to the left. The 
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question arises, Why do they do this? At the new aquarium now 
at Battery Park, New York city, the big sturgeon always circles to 
the left exeept when feeding. 

The two whales at Coney Island were good-sized ones, nearly 
ten feet long, and they raced around, side by side, and played for 
neatly two hours before they began to take the eels which had been 
in the tank several days, although the large mammals had been with- 
out food for at least seven days. On the way down I had noticed a 
differenee in the sound of their breathing, that of the female being 
sharp and clear, while her mate seemed to have a hoarseness, and 
occasionally gave something like a cough. I ealled attention to this 
and told My. Coup that the animal had some lung trouble. He con- 
sulted a man who professed to know about these animals, and then 
reported his opinion that the cough was nothing to fear, “merely a 
little water in the blow-hole.” 

“This may be true,” I replied; “ I’m not a medical man, but I’ve 
heard many consumptives cough, and that whale imitates them. I 
doubt if it lives a month.” 

It lived just twenty-six days after its arrival at Coney Island. 
The last five days of its life it took no food, and its labored breathing 
was annoying to all who knew the cause of it. Then came a touch- 
ing display of affection. The female slackened her pace day by day 
to accommodate it to that of her constantly weakening companion, 
and as the end neared she put her broad transverse tail under his and 
propelled hin along. Ie stopped breathing at 10 a. at, but his mate 
kept up her efforts, occasionally making a swift run around the 
tauk, as if to say, “ Come, follow me,” and then slowing up at his 
side, resumed the work of senlling him along, as before. Rude men 
expressed pity for the living one, and after my men had rigged a der- 
rick and hoisted her mate froin the pool she would rise higher out 
of water when she caine up to blow, remembering that he had gone 
out over the top of the tank. An autopsy by local physicians, whose 
names have been forgotten, assisted by a medical student then in nry 
employ, now Dr. J. 2. Latham, 126 West Eleventh Street, New York 
city, disclosed the fact that the whale died of pneumonia. 

A white whale which reached the Broadway aquarium about 
July 1st, after mine came, Hved seven inonths, dying Jannary 28, 
Tsts.) My whale was either diseased when captured or took a cold 
at Isle aux Coudres. The New York one was sound all summer, and 
T told Mr. Coup that it might live for vears, but the artificial heat 
of the aquarium in winter was not what a subaretic animal could 
endure, and it succumbed as most of Peary’s Eskimos did in New 
York Jast winter, Tle autopsy on this whale was performed by 
Dr. bf. DD. Weisse, professor of practical and surgical anatomy of the 
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medical department of the University of the Citv of New York, 
assisted: by: Prot. J. AW. 2. Avrnoldl, obthe same university, anid lor. 
Liautard, superintendent of the Veterinary College. They agreed 
that pneumonia was the cause of death, induced by a change of tem- 
perature of the water in which the animal had been kept. The 
ottivial measurements of this female specimen, whose organs were 
kept in the two institutions named, were: nine feet six inches from 
snout to tail tips; three feet between tips of caudal fins, with a body 
breadth of twenty mehes and a head breadth of thirteen inches. 
The lungs, weighing twenty-two pounds, presented on disscetion the 
appearance of having been atfected with chronic catarrhal pneu- 
monia. The liver weighed nineteen pounds. The four stomachs 
were all free from any trace of previous disease. 

Jn looking up the hfe history of the white whale when oppor- 
tunity offered, during the last twenty vears [ have consulted many 
old whalemen, and they all say that whales of all kinds take their 
babies on their flukes and seull them along as my female senlled 
her dying and dead partner. This must be a fact, for the little one 
could never swim with its parent. But another question ariscs: Is 
this purely a female instinet to previde for its voung, which was, in 
the case of my pair, developed into a desire to preserve a companion / 
or, in other words, would a male have done this, or would a female 
have done it if she were free and had other companions’ Was it 
love for her mate, or a feeling of selfishness at her lonely position ? 
My female was atterward sent to England in the old transportation 
box, and was nine days without food, for they will not swallow food 
m transit, and it ved teur days in London, clearing more than 
enough to pay for the animal and all expenses. 

When the free aquarium at Battery Park, New York city, was 
opened, December 10, 1596, there was talk of getting white whales 
the next spring, but there was no way to employ men to go for them 
at a stated salary, as they would have to pass a civil-service examina- 
tion and become regularly appointed employees of the city. In this 
emergenev Mr. Engene G. Blackford came forward aud advaneed 
the money for the expedition, and it started early in May. On 
June 4th Professor Butler delivered a pair of them to the superin- 
tendent, Dr. Bean. I was aware of their coming, and was at the 
aquariim, and so was Dr. Latham. The male was lead-colored, 
Was sail to be a vear and a half old, and was nine feet long. 
The female was of the usual eream-color, ten feet and a half long, 
and was said to be a vear older than her mate. It is known that 
voung and timmature specimens are darker than adults, but JI am 
skeptical about the ages, especially as there is a half vear credited 
to each at the exact time the voung are brought forth, and do not 
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knew on what the ages are based further than that the voung are 
darker in color for a time. 

* How does the breathing of the big one sonnd to you?” the 
doctor asked. 

* Like ours at Coney Island that died from lung trouble,” T re- 
plied, * and T would not have brought that auimal down unless it was 
the only one to be had during the season.” 

~T think PH eive her about ten days to live,’ replied the doctor. 

As these were not my whales, | declined to talk of their prospects 
of Life to several reporters who kuew ie, aud the whale in question 
died of pnemnonia on June 11th, just a week after its arrival in New 
York, and several days before the trained ear of Dr. Latham had 
allotted its span of life. 

The male came to its death by an aceident at 9 pat. on June 
24th, just twenty days after arrival, An eel got inte its blow-hole 
and it drowned, According to an account published in the New 
York Sun of Monday, July 26, 1807, said to be obtained from Dr. 
Tarleton H. Bean, director of the aquarium, the whale “was as 
healthy a one as ever spouted until late on Friday afternoon, the 
24th, when one of the keepers noticed that something was wrong. 
His attention was attracted by the lond wheezing that accompanied 
cach low that the whale made when he came up for air. The 
wheezing could be heard all over the aquarium. Dr. Bean was sent 
for, Tle was certain that the whale’s lungs were all right. Ie 
cited a fact, known to the custodian and to all the keepers, that the 
manunal for the past month had vemained under water a little 
longer after he came to the surface to blow. This convinced Dr. 

sean that the whale’s lungs were sound and that some other cause 
of illness must be found.” 

Then the whale coughed out a piece of an eel that it had bir in 
two, and as it came up to blow again there was another piece hanging 
frou the blow-hole which could not shut, and so let water mto the 
lunes. Dr. Bean ordered the water drawn off the tank in order to 
eget at the animal, but a former superintendent, who had planned the 
tanks, had put in such small dramage pipes that by the time the 
water was drawn down so that the men could get at the whale it 
was dead, 

Lede not believe that a white whale lived two vears in Boston, 
heeanse this subaretie annnal could vot endure the extremes of Bos- 
tons temperatures without contracting lnug disease in some form. 
Think of suelo an antimal living throneh climate conditions that an 
Eskimo cam not stand. and ina publie institution where thousands of 
people are vithiting the air! 


Auimals whieh live wholly in water are imere susceptible toe 
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changes of temperature than those which live on land. The white 
whale can be kept the year round in New York city if it can have 
a refrigerating plant to give it the temperature which it needs, and 
proper food. 

We bring polar bears to New York which suffer in sumer, if 
not in our comparatively mild winters, and tropical animals which 
barely survive, but these land mammals are not so susceptible to 
climatic influences as are the fishes and the purely aquatic mammals, 
like the whales. These can never be kept long by the erude means 
which have been emploved. From the purest air they have been 
changed to the more or less vitiated air where thousands of human 
beings are crowded and in a temperature which is unnatural. If 
we would keep them we must give them better chances for living 
than im open tanks in the summer temperature of New York. 
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JIE unexpected is apt to occur. Along with the regularity im 
living things, which we eall “ uniformity of Nature.” there is 
so strong a tendency to vary that one almost expects to find a turn 
in the avenues of life sooner or later, and that gradual or sudden, as 
the case may be. We will not stop to discuss the open question of 
whether we are possessed by an inherent quality of variation, or as 
creatures of circumstances, subject to the controlling forces of our 
environment. 

Yesterday while looking at a row of seedling peaches, all from 
the same lot of pits, one of the miniature trees was found to be 
bronze or copper colored throughout. This set me to thinking. 
Here was a “ sport,” as it is termed, and if I take good care of the 
abnormuty, bud it into common stock, ete., the landscape arehi- 
tects and ornamental gardeners may, thank me for the novelty that 
will please their wealthy patrons. 

Leaving aside the abnormal as met with in the animal world, for 
much of it is more painful than otherwise to contemplate, let us 
glance at some of the unusual things occurring among plants. 

One first thinks of some strange forms in leaf, and if the eves 
are opened to them they may be met with upon every hand. The 
“four-leaf ” clover is lueky perhaps only because the finder is 
sharper-eyed than others, and stauds a brighter chance of seeing 
suecess as it crouches almost invisible in the wild grass, the tilled 
field, or wherever the eves may be set te find it. 
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The child who brings ie the oddities of vegetable forms is know- 
mg in the normals of is class of curiosities, or clse he would not 
see the novelties from the finding and exhibiting of which he gains 
roamuch pleasure, The person who is familar with the striking 
beauty of the cardinal flower (Lobelia cardinalis) is the one who 
rejoices at the variations that may oecur in the tints of the bright 
corolla, Tis dcheht would reach a high pitch should the conspicu- 
ous spikes be found upon dry ground, and not by the bank of some 
stream halt hidden by the overhanging gras But should the wan- 
dering plant display white flowers, then an Sika of a mest inter- 
esting kind has been met with, and some reason for it is sought in 
the wnusnal locality. Only a tew days age a white variation of the 
Lobelia syphililica, cousin to the cardinal, was seen by the writer 
treasnred in the Botameal Garden at Cambridge, Mass., and it called 
to mind the rage for pink water hes, that twenty vears ago were 
only met with wild in ponds at Plyinouth, Mass. TL asked an expert 
receithy if there was any call for the pink er” Plymouth ” lihes, and 
he informed me that the fad had died out with the transplanting 
and widespread culture of the pink “sports “of the nyinphiea ponds. 

Abnuorinal colors in flowers are among the most common freaks 
in Wild plants, and none are more trequent than the albinos. One 
could fill a page with instances of this sort. Some of eur imost com- 
mon weeds, as the moth mullein (Verbasewm blatlaria), have a large 
perecntage of the plants with white blossoms, and the patches of the 
white juterspersed with the normal vellow-tlowered plants in poorly 
kept meadows and neglected land has led the writer to gather seed 
of each to test the truth of the opinion that the white strain may be 
transinitted to the offspring, but the proof is not vet at hand. 

The writer knows where there is a patch of the hound’s tongue 
(Pehivospermian) with a good sprinkling of plants producing white 
corollas instead of the normal deep amaroou. Phe two colors make 
a good subject for students who are gaining an elementary knowl 
edge of the stability of species, and the range of stinking variations 
that must be allowed for them. 

Next to the albinos the instances where the floral parts approaeh 
leaves in size and color are the most common. A few weeks ago 
wlile passing throneh al field onhee devoted to corn, ut Now over- 
erown With weeds, and therefore of special interest to a botanist, 
my eves fell upon a daisy plant all the leads of whieh were with 
oliveereen ray flower. instead of the ordinary pure white ones, 
These rays were smiadler than the normal and quite inelined to roll, 
as shown in Fie. 2, and form quills, as seen mn some of the faneyv 
cheyveanthenuies. Bay the way. our conmiuon field daisy is a genuine 
chavsanthenmmn, and that whieh is produeed in one species under 
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the eniding, fostering hand of the skilled gardener was here shad- 
owed forth in the field of waste land. 

A weck or so later, while going through a similar field in an 
adjoining county to the one where the daisy freak was found, 1 came 
upon nearly the same thing as seen in the heads of the “ black-eyed 
Susan,” or cone flower (Rudbechia hirta ji). Were were the two 
leading weedy daisies, the white and the vellow, the former coming 
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Fie. 1.—Gre=n anp NorMAL Oxrtyre Daisy Heaps. 


to our fields from the East and across the sea, while the latter, as a na- 
tive of our Western prairies, journeys to make a home here and help 
to compensate by its pestiferous presence for the vile weeds that 
have gone West with the advance of civilization, Both of these 
daisies revealed that tendeney in them to vary in thei floral strue- 
tures that if made use of by the floriculturist might result im forms 
and colors as attractive and profitable as met with mm their cousins 
the chrysanthemi of the Orient. 

Perhaps the season whieh we have had, with its excess of moist- 
tire and superheat, has made the abnormal forms more abundant 
than usual. The even eurrent of life has been met by counter 
streams, so to sav, and the channels were broken down. Tu walking 
through a meadow in early June it was a common thing to find 
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the spikes of the narrow-leaved plantain (Plantago lanceolata L.) 
branched and compounded into curious shapes. Some of the nor- 
nial and amalformed spikes are shown in Fig. 2. 


Pia. 2.—Marronmep Heaps or PLranrago LANCKOLATA. 


Asa tulpiece to this portion of the subject it is a pleasure to 
introduce a freak among the native orchards, as shown in Fig. 3. 
A word of explanation is necded of the nomual form of the lady’s 
slipper here shown, As found in the moist woods, the plant above 
ground consists of two leaves and a single pink and strange-looking 
blossom terminating the stalk. This is the rule, and it has been 
stnietly adhered to, so far as the writer knows, for centuries with a 
single exception, and that exception is the one here presented. — It 
is as remarkable asa double-headed dog, and as dithcult of explana- 
tion as the twin thumb. 

Perhaps the best way is to make no attempt to account for the 
freak, and leave the subject open for these who have a gift of in- 
sight into the secrets of the abnormal and the unexpected. Other 
species of evpripedimns regularly bear more than one flower; this 
one may have done so im former ages, and here is the link that binds 
our pretty unifloral species to its remote and possibly extinct anees- 
tor, On the other land, a double-flowered form is possibly in em- 
Ieve. and before the next century closes the Cypripedium acaule 
Ait. qnay need to have its deseription changed so as to enibrace two 
flowers, 
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The influence of moisture, heat, and light is very great upon 
vegetation, and one only needs to observe the same species of plant 
as grown in a moist, shady place, as compared with the ones that 
are located in the full sun where the soil is dry. Size and shape of 
parts, and even their color and the surface, are different, and this 
all leads us up to the cultivated plants where variation is the rule 
and coustaney the exception. 

Among wild plants where similar surroundings obtaim for all 
members of the species the albino is noted, and any replacement of 
stamens by petals, as in the wild buttereup, is the rare exception. 
But the cultivated plants have led a charmed life, and we scarcely 
wonder that the plants in the bed of sweet peas or gladiolus, canna 
or dahlia, are as diverse in form and color as the pieces in a crazy- 
bedquilt. fan, with all lis ingenuity and skill, has been at work 
molding the plant elay made plastic by generations of special cul- 
ture. 

In one sense the greenhouse, the garden, orchard, and even the 
cultivated field are all dealing with monstrosities. The well-filled 
horticultural hall at a State or county fair is a vast collection of 
unnatural euriosities—that is, they do not occur in Nature, but are 
truly the creations of the 2 
mind of man as worked out 
along lines of vegetable 
physiology and stimulated 
plant production. For din- 
ner this very day the writer 
ate a slice of a modern wa- 
termelon. What a trnunph 
of horticultural art was ex- 
hibited in that giant frit, 
each seed of which was filled 
with the aceumulated ten- 
dencies of a generation of 
Ingh breeding! There was 
represented the influence of 
soil and selection, of crossing 
and of eultnre, until the wild 
melon, whieh none of us sees 
or cares to see, is gone and \ 
a special creation takes its Be ae ee CyPRIPepium 
place, with its great de- 
mands upon anv one who would attempt to grow it to perfection. 

The art of breeding might’ possibly have deprived it of seeds 
had there been some other convenient method for propagation, as is 
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true of inany of our tree fruits, the navel orange being a striking 
example, Along with the absence of sceds and the presence of fine 
flavor there is truly a inonstrous form, in that one orange is within 
aid at the “navel enelsot thea hers 

Should we glance at some of our garden vegetables, as, for ex- 
ample, the cabbages in their various races, every one will be struck 
with the strangeness, to sav the least, of the forms produced. In 
contrast with the head of the true cabbage, where leaf is folded 
pen teat untila mass of metamorphosed fohage as large as a halt 
bushel is predueed, there is the caulitlower, with the edible sub- 
stance stored ina fleshy imflorescence that has lost its nomial fimne- 
tion and become truly monstrous, Were it not so tender and dehi- 
cate a food we might be disposed to simile at the absurdity of the 
whole thing, or at the kohl-rabi, with its turniphke bulb in the stem 
just above the surface of the ground. It is certaimly a plastic spe- 
cles that will give such diverse and fantastie forms—so far from the 
wild state, and for that reason so useful fo man, 

In the same manner a comparison of our orchard fruits with the 
forms from which they came would lead to the thoueht that man 
has made them to his liking, and not for service to the plant species. 
They are abnorinal, judged by all standards in Nature; monstrous 
in size and momauy cases have lost ther essential strueture as seed- 
prodncimg organs, 

Coming to the ornamental gronnds, the disewises are largely 
swept away, and there is but little hope of judging what the original 
plants may have been from whieh lave descended the favorites of 
the flower bed and the conservatory, Species have been split into 
a thousand and one varieties, cach with its peculiarities and each 
with the poteney for greater deviation. Where shall we cast the 
fine and land an example? The rose show of June is only surpassed 
by the chrysanthemum exhibition in autuan, There must be the 
new sorts brought out each vear, whether the faney be for a special 
shade ov color or a striking new shape of dnd or form of bloom, 
Would vou realize what a novelty means to those in the craft who 
Watch a eronp of carnation @rowers as they hang over the exhibit of 
a“ aew rival, and consider all the merits and defects of the ean- 
didate fora certificate? 

All the beauties of the flower garden are so familiar to us that 
itis net expected that they will be considered unnatural. Tf the 
hvdrangeaamakes a panicle larger than i¢@ean bear, man helps it out 
With a string or stake, for by overdoing it is net undone any more 
than as the coddled peach tree held up at froiting time by a dozen 
poles, or the forecd lily with a weak back supported upright by an 
artifieral green stem at clumreh on Easter morning, 


UNUSTAL FORMS IN PLANTS. a7 

But even here there are monstrosities in the true sense. The 
asparagus or sweet potato stem oceasionally broadens out into a 
ribbon, and it passes as an abnormity. The same thing takes 
place in the tlower cluster of cockscomb (Celosia eristata), and it 
it failed to produce a strange fan-shaped and highly colored and 
crested top the owner would complain that her sced had given her 


Fic. 4.—Monsrrovs Brossoms oF Foxu Love. 


only an inferior pigweed, and therefore not eome true to name. 
The attractiveness of the cockscomb resides in the strange hahit the 
plant has of broadening the upper end of the flower stalk ont into a 
form that is truly monstrous. And this brings me to speak of a form 
that attracted my attention during the present season, samples of 
which are shown in Fig. 4. 
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The striking feature of the specimens of foxglove (Digitalis 
purpurea) under consideration is the production of an enormous 
somewhat bell-shaped flower at the extremity of the long racemose 
inflorescence, and at a time when only a few of the lowermost blos- 
coms upon the stem have opened. The normal digitalis flower has 
adaree pendant purple corolla much spotted upon the middle lobe 
of the larger and lower lip. On the other hand, the truly monstrous 
flowers, two to three inches across, are borne terminally and are 
quite wiformly bell-shaped, with the lobes from twelve to four- 
teen and spotted evenly over all the surface. The four stamens 
of the normal flower have increased to twelve in three examined and 
to thirteen in another. These stamens are normal in size and situ- 
ated upon the corolla tube, except that there is nu mdication of their 
heimg in Jong and short pairs. 

The single pistil is many times enlarged in the monstrous blos- 
som—in one instance two thirds of an inch in diameter for the ovary. 
Within the outer ovarian wall there was a circle of five petaloid 
pistils, some showing the placentie and ovules intermixed with the 
pink and purplish petaloid expansions. 

Within the cirele above inentioned there was a second pistil, 
tipped like the original with petal-like lobes mstead of a stigma. 
The column was found so closely built up that the parts would not 
separate, and a cross-section was made through it, which showed that 
the pistil had a greenish central stalk around which the ovarian 
cavities were scattered quite irregularly, all bearing numerous 
ovules. In the flowers with twelve stamens there were four tips to 
the stigma, and the eight cavities were to be distinguished in the 
ovary, although they were not arranged in any regular order and 
not uuiform tn size, Tn short, the transections of these resembled 
the seed cavities seen in a shee of a large tomato of the “ trophy ” 
or “ ponderosa ”? twpe. 

The florists’ catalogues advertise in a few instances this “ Digt- 
falis monstrosa,” and it is presumed that the specimens from which 
the engraving was made were from a packet of this “ strain” of 
seed. As Dnt a small percentage of the plants in the bed examined 
were monstrous, letters were addressed to some German growers of 
the seed, with questions as to this commercial monstrosity. One 
reply contamed the statement that the form known as “ monstrosa ”’ 
had been in the market abont ten vears, and that about fifty per 
eent of the plants produce the strange terminal flowers. Another 
correspondent recalls the form in question as having been catalogued 
for more than forty vears, and that it is described in a work upon 
gardening published in 1859, in which it states that the seed of this 
variety must only he gathered from the capsules of the monstrous 
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flowers in order to preserve the abnormity. Coneerning this last 
iny correspondent said that it is all the same whether the seed is 
taken from the eapsules of monstrous flowers or from the whole 
spike. Seed taken in this way will give from twenty-five to thirty- 
five per cent of the monstrous flowers, but the ratio varies from 
vear to year. 

There are some advantages to the floriculturist in the monstrous 
form as the first bloom in it is uppermost and very conspicuous, 
while in the normal form the blooms appear trom below upward, 
and the drooping tip of the spike is the last to produce flowers. The 
ease in hand is a remarkable deviation from the type in many ways, 
but most interesting of all is the fact that floricniturists have by 
selection developed a variety that, in a packet of a hundred seeds, 
is quite certain to give some plants of the type “ monstrosa.” which 
it bears as its trade name. 


MALAY LITERATURE. 
By R. CLYDE FORD. 


HE Malay has a literature peculiarly his own, and in it comes to 
light all that subtle appreciation of Nature which marks him as 

a Naturmensch, but not a savage. This lore of his race he earries 
mostly in his memory, for to reduee it to writing has been, until 
recently, a task at once laborious and scholarly, and the ordinary 
Malay, living in the ease of perpetual summer, is neither. Still, there 
are dog-eared old manuseripts which eireulate from one village or 
campong to another, and these are often read aloud in the evenings 
to eager companies. And it makes a scene never to be forgotten, 
to see a dozen people seated in the shadows around some old man 
and to listen to the mellow eadences of his voice as he reads to them 
a tale of the olden time, of the great days of his race, before the 
foreigner’s ships had seared the fish from the bays or turned them 
into noisy harbors; the sparkling stars peep through the ragged, whis- 
pering fronds of the palm trees, the vellow light of the damar torch 
shines on eager faces, crickets chirp in the grass, and from afar comes 
the booming of the sea borne on the soft breath of the night wind. 
Malay literature, like most literatures, has had an ancient and a 
modern period. In the former we behold a primitive people domi- 
nated by Sanskrit life and eivilization, and naturally enough the 
literature of this time is mostly translations of Sanskrit poems and 
romances, or at least productions inspired by such, and full of alhu- 
sions to Hindn mythology. Probably to this early time may be 
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traecd such works as Srv Raima, a tree translation of the Ramayana ; 
the ITikayat Pancha Tantra, an adaptation of the f/ilaspodesa ; 
Radin Mantri, a history of the love affairs of a Javan roval prince; 
the Shar Bidaseri, an epic; and several other such epies and re- 
Mauees, 

One must net think that the language of these works is old- 
fashioned or obsolete, as Beowulf and Chauccr are to us, or thie 
Niebelungen Lied in German. On the contrary, they are full of 
Arabic words and many other marks of recent composition; but it 
is the matter, the conditions of life described, the evident antiquity 
of the very feeling of the productions, that lead one to refer them 
to the early period, 

There are also some works that are genuinely Malay in origin 
and inspiration, and probably of a date that would put them between 
the ancient and modern periods. Of such is /long Tuah, a story of 
a prince of Malacea who was a kind of King Arthur of hisday. This 
work exists in several manuseripts, some of which are in England, 
one in Leyden, and one or two in the Kast Indies, and the date of the 
oldest is not before 1172 of the Hegira. Considering the fact that 
the vear 1317 of the Mohammedan cra does not commence till May 
12, 1899, we thns see that many of the manuseripts of Malay litera- 
ture are of no ereat antiquity. Another of these mtermediate works 
is the Sejaval Malayu, or Malay Annals, which narrates the history 
of the Malays of Malaecea, and their heroie defense against the Por- 
tuenese in the vear 1511. It is divided into chapters, and is about 
the only notable Listorical composition im the language, 

The modern period is that period which marks the domination 
of Islan in the far East, the period in whieh the Malay aund has 
adjusted itself to a new faith and a new cdueation. It is hard to 
tell when Mohammedanisin first obtained a real foothold among 
the Malays, but probably not much before the fourteenth century. 
However, the conquest when onee effected was complete, and to-day 
the people of Tanah Malavu are among the strictest followers of 
the Prophet. 

ya certain sense this period of the literature has been frnitful, 
but not so fruitful as the fomner one, Originality has been checked 
and imagination deadened, and the result is seen ina loss of sprightli- 
ness and vivaeity. Works of morals and plilosophy and compila- 
tionsef Mohammedan law. have flourished, Still, we find some prose 
works of this period whieh are commendable; they even have some 
of the spinit of the carher writings by which, ne doubt, they were 
inspired: among these may be mentioned the Padju Hlsalathin, or 
Crown of Wines, by aamendieant monk, and the /Tikayatl Sullan 
Ibrahim. a veligions romanee of some beauty and pathos. 


MALAY LITHRATCURE. 381 


Within the last seventy-hve vears the prose literature bas re- 
ceived some notable additions through the writings of Abdulla bin 
Abdulkadir, a famous moousht of Singapore, who atained to some 
distinction under the Straits Government, bemg sent once or twice 
on missions to native states. Ife was born in Malacea toward the 
close of the last century, of Arab-Malay parentage, and received the 
erdinary education of a Malay lad of good family. After Singapore 
was founded, in 1519, he moved thither, where he thenceforth spent 
most of his life. [Its most important works are the //ikayat Abdulla, 
an autobiography, the Pelayaran Abdulla, an account of his trip tor 
the government to IXelantan, and a narrative of lis pilgrimage to 
Meecea made in the year 1554. 

Without a doubt Abdulla was the most cultured Malay who ever 
wrote. In his capacity as teacher he was often called upon to help 
nussionaries with their translations of the Bible into Malay; thongh 
a devout Mohammedan, he was more than ordinarily liberal in be- 
lief, and quite willing to sce the contest between Christianity and 
Islam go on fairly and on its merits. He onee assisted a Mr. Thonip- 
sen, of Malacea, in translating portions of the Scriptures, but it was 
a thankless task, for the nussionary was obstinate, and thought he 
kuew more about the language than the moousht himself. As a 
result, such wretched Malay got mto the work that Abdulla felt 
‘alled upon in his autobiography to set limself right before the 
world. This is what he says: 

"2. But let it be known to all gentlemen who read my auto- 
biography that where there are wrong expressions or absurd Malay 
phrases in My. Thompsen’s translation they must consider well the 
restraint put upon me, wherein I could neither add nor subtract a 
werd without the concurrence of Mr. Thompsen. Now, because 
of all the cireumstances mentioned here, let uo gentleman rail at my 
character, for [ was merely Mr. Thompsen’s moonshi or instructor. 
T acknowledge I am uot destitute of faults, but truly by God's grace 
Tam able to distinguish between right and wrong in all that relates 
to the idiom of the Malay language, tor [ have made it my study. 1 
did not attain it by hearing, nor by the way, ner in the bustle of 
the erowd.” 

Dut it is in poetry that we must look for whatever of originality 
and beauty there is in Malay literature, a faet net to be wondered 
at if we consider the softness and mellithience of the language, which 
lends itself easily to the requirements of rhyme and rhythm. Two 
chief forms of poetry are recognized—the paunfun and the shavr. 

Tue Panren.—TVhe panfun in Malay literature corresponds to 
the Ivrie verse of Western lands. It consists of ene or imany 
quatrais, as the ease may be, the lines usually from ten to twelve 
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evilables in length. However, if worse comes to worst, the Malay 
poet with true poetic heense suits himself m preterence to others, and 
frequently employs as few as six or as many as thirteen syllables im 
aline. The length of a svHable is determined by tonie aecent, but 
penult svHables not ending in a consonant are long, those ending in 
silent ¢ are short. But here, too, the Malay often departs from 
theory, and his rhymes, instead of being always exact, are constructed 
tor the eve and net for the ear; and as for the short lines, they have 
to be drawled out mto a legitimate scansion, The lnes are not 
written one below another as with us, but the second opposite the 
first. the third mnder the second and opposite the fourth, and so on. 

The pantun is much emploved in improvisation, the stanzas be- 
ing recited alternately by the two taking part. To the Malayan 
unnd the beauty of this kind of verse hes in the artistie perfection 
of each quatrain by which it is made to veil some charming metaphor, 
which m turn serves in the last two Imes to pomt a moral or express 
some sentiment of love or friendship, depending on the allegory of 
the preceding. To illustrate: 


Tinggih tinggih pokok lamburi 
Sayang pichok-nia meniapa awan 
Tlabis teloh puwas kuchari 

Bagei punei menchart kawan. 


Balan trang bintang berchaua 
Burong gagah bermakan padi 
Teka tuan liada perchaya 
Bela dada, melihal hati. 


The lamburt tree is tall, tall, 
Tis branches sweep the sky; 
My search is vain, and oer is all, 
Like a mate-lorn dove am I. 


Clear is the moon, with stars agleam, 
The raven wastes in the padi field; 

Qoany beloved, when false [ seem, 
Open ay breast, my heart is revealed. 


The waves are white on the Kataun shore, 
And day and night they beat; 

The garden has white blossoms o'er, 
jut ouly one do T think sweet. 


Deeper vet the water grows, 

Nor the mountain rain is stilled; 
My heart more longing knows, 

And its hope is unfulfilled. 
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In poetry of more pretentious stvle, and im improvisations also, 
sach stanza contains a key-word or line which becomes the text, so 
to speak, of the next. As artificial and unnatural as this may seem, 
it is, nevertheless, an ingenious way of keeping the thread of one’s 
discourse when other inspiration fails. The best results of Malay 
verse come from it. A beautiful example may be cited from: the 
Asiatic Journal of 1825: 


Cold is the wind, the rain falls fast; 

T linger, though the hour is past. 

Why come you not? Whence this delay ? 
Have I offended. say ? 


My heart is sad and sinking too; 

O break it not—it loves but ven! 
Come, then, and end this long delay; 
Why keep vou thus away ? 


The wind is cold, fast falls the rain, 
Yet weeping, chiding, I remain. 

You come not still, you still delay— 
O wherefore can you stay? 


Adelbert von Chamisso, the German poet, who las another clain 
to fame, however—his scientific career was charmingly described in 
the Popular Science Monthly for December, 1800—ineludes in his 
published poems three songs, Di Malay Form, for which he doubtless 
obtamed inspiration during his vovage to the far East im 1815 to Ts1s. 
They are so faithful in spirit and style to their source that we ean 
not forbear quoting one in trauslation. It is called The Basketinaker, 
and is im the form of a dialogue, each stanza having the usual 
“kev " line: 


The shower’s gone by, the sun shines bright, 
The weather vanes now gavly swing: 

We maidens here in merry plight 
Quick beg of you a song te sing. 


The weather vanes now gayvly swing, 
Through fire-red clouds the sun shines fair: 
Right gay and quick to vou Pl sing 
A song that’s full of dread despair. 


Through fire-red clouds the sun shines fair, 
A bird sings sweet and Inres the bride; 
Pray what concerns your dread despair 
To maidens fair and dear beside 4 


A bird sings sweet and lures the bride, 
A net for fishes there is spread; 

A maiden fair and dear beside, 
A sprightly maiden would I wed. 
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Aonet for fishes there is spread, 

Yhe moth’s wings burn in bright tlame hot; 
A sprightly maiden wouldst theu wed, 

But thee the maiden chooseth not. 


Tire Siarr.—The shair is very different from the pantun; the lat- 
ter is Ivric, the former cpie in its nature; the shatr may be heroic or 
romantic, the pandun never. Tlowever, it cmplovs the same measure 
as the pantun, but all the Ines of each stanza rhyme, instead of by 
pairs, as in the quatrains of the Iwric verse. It is to the shatr that we 
must look for the really great works of Malay poetry, where some are 
bold cnongh to declare we may find passages of ILomeric beauty. The 
most famous works of this nature are Radin Mantri, yin Tambouhan, 
and Bidasart. The first two of these tell the story of the love of a 
prince of the roval house of Nigara for a maiden of lis mother’s 
court. It is a beautiful tale, abounding in parts of striking elo- 
quence and pathos, and the characters are strong and well portrayed. 

The Bidasari is the longest pocin in the language, and typically 
Malavan. Its author is unknown, likewise the time and place of its 
composition, The only hint as to the writer is in the opening lines: 

“ o. . Listen to this story ot the history of a king in a province 
of Wambavat. JA fakir has turned the narrative into a poem.” 

And again at the conclusion, where it says: 

* This poem is weak aud faulty because inv knowledge is imper- 
fect. My heart was troubled—for that reason have LE written it. I 
have not made it long, because | was sad; but I have finished it and 


thereby obtained many blessings.” 

Internal evidence, however, indicates that the poem is old, of a 
time long before the Kuropeans first came to the East, possibly before 
the Mohamanedan conquest. Tt shows plainly the intluenee of Hindu 
theology, vet in the customs and scenes described, and the mode of 
life and the manner of thinking, it is essentially Malay, and so 
worthy, perhaps, of a somewhat extended notice. 

* There was onec a king, a sultan, handsome, learned, perfect; 
he was of the race of noble kings; he catsed the land of merchants 
and strangers to be swallowed up. From what people of his time 
say of hin he was a valorous prince who had never vet been thwarted. 
Dut to-morrow and the day after to-morrow are uncertain.” Such is 
the beginning of Canto Tyas given inthe French translation by Louis 
de Dacker. The king marries, but just as jov and happiness are to 
be hiss a grifliniike garde sweeps down upon his Jand and ravages 
it. Vervified, the monarel deserts dis throne, takes lus reval con- 
sort and flees for his life. On the flight the queen gives birth 
tea elild. whieh. however. must be deserted, much to the mother’s 


ered, 
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In Canto JI a rich merchant is introdueed—a man whose goods 
and treasures are immense, whose slaves numerous, prosperity con- 
stant, but who, alas! is childless. One morning as he and his wife 
are walking by the side of a stream they discover a boat drifting 
near them, and in it a child of such radiant beauty that they are 
moved to adopt it. 

The lord of the region is Sultan Mengindra, whose queen is beau- 
tiful, but unhappy, through constant looking forward to the day 
when she shall be displaced by some woman more beautiful than she. 
At last she has a costly fan made, and sends out spies to offer it for 
sale in every village and town, but not to tell its price. If they 
discover a woman of rare beauty they are to return and notify her. 

In course of time the spies come to the old merchant’s home, and 
see Bidasari, the handsome adopted child. After some delay she 
is brought to court, where she has to undergo much studied ill treat- 
ment from the jealous queen. By a subterfuge the girl escapes and 
is then removed by the merchant to a seeret place in the desert. 

Canto III tells how Sultan Mengindra goes to hunt in the desert, 
and there finds a sleeping beauty whom he awakens and consoles with 
the music of a pantun. 

In Canto IV the story returns to the King of Kambayat. He 
and his queen have succeeded in reaching a distant part of their 
kingdom, but the fate of the young princess whom they so shamefully 
deserted oppresses them. Finally, the king’s son, stirred by his 
mother’s tears, sets out to search for this sister whom he has never 
seen. In his search he meets with Bidasari’s adopted brother, who 
detects the resemblance between the young prince and his sister. 
Together they go to obtain audience of the sultan and Bidasari, who 
is now queen. 

Canto V. Convinced that the story of the prince is true, Sultan 
Mengindra dissuades him from returning, but bids his minister write 
a missive in letters of gold and dispatch it at once, with presents and 
jewels, to the King of Kambayat. 

In Canto VI we have the last chapter. The King of Kambayat 
receives the letter, which, however, makes no mention of Bidasari, 
and at once accompanies the messengers to Sultan Mengindra’s court. 
Ile makes his entry into the strange capital with becoming splendor, 
and is received with great honor. The queen now makes herself 
known to her father, who is moved to tears. Banquets and great 
tournaments follow, and happiness pervades the court. The king 
returns after a time to his own land, but continues as long as he lives 
to send gifts and goods to his daughter and her royal lord. 
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THE COLORS OF FLOWERS. 
By HENRI COUPIN. 


N UCT might be said, from an artistic and poetie point of view, 
aly. concerning the colors of flowers. It is in the corolla that 
they reveal themselves in their most minute delicacy. The tints 
so widely diffused among animals, even those of butterflies, are 
coarse as compared with them, and the painter’s palette is powerless 
to reproduce them. They run through the whole gamut of the 
colar spectrum, even to its most minute details. Some naturalists 
have striven to establish a elassification of them, and it will be eon- 
venient to be acquainted with their efforts, though they are not 
decisive and are somewhat artificial, like all classifications. We 
give one of the most ingenious of them: 


GREEN. 
Greenish-blue. ; Yellow-green. | 
Blue. Yellow. | 
Cyanic series. ; Blue-violet. Yellow-orange. }+ Xanthic series. 
Violet, Orange. | 
Violet-red. Orange-red. 
Rep, 


The type of the cyanie series is blue, and that of the xanthic 
series yellow. The first is sometimes denominated the deoxidized 
series, and the second the oxidized, but these designations have 
hardly solid enongh foundations to be preserved. De Candolle, who 
publishes the table in his Vegetable Physiology, appends some in- 
teresting remarks to it. 

Tt will be noticed by the inspection of the table that nearly all 
the flowers suseeptible of changes of color, as a rule, simply go up 
or down the seale of shades of the series to which they belong. 
Thus, in the xanthie series the flowers of the Nyclago jalapa may be 
yellow, yellow-orange, or red; those of Rosa eglantina yellow- 
orange or orange-red; those of nasturtium from yellow to orange; 
the flowers of Ranunculus asiaticus present all the colors of red 
up to green; those of the Iieracitum staticefolium, and of some 
other yellow Chicoracce and of some Leguminosae like the lotus, 
become greenish-yellow when dried, ete. In the cyanic series the 
flowers of many Boraginacem, especially of Lithospermum pur- 
pureo-ceruleum, vary from blue to violet-red; those of hortensia 
from rose to blue; the Hgnlate flowers of the asters from blue to 
red or violet; those of the hyacinths from blue to red, ete. 

There are, however, a few apparent exceptions to this rule. 
Thus, althongh the hyacinths usually vary only in the blues, reds, 
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or white, yellowish varictics, indicating an approach to the xanthic 
series, are sometimes found in gardens. The auricula, which is 
originally yellow, passes to reddish-brown, to green, and to a sort 
of violet, but never reaches pure blue; and single petals oceasion- 
ally give suggestions of both series in distinct parts of their surfaces. 

Some surprise may be felt that white does not figure in De Can- 
dolle’s table. This is beeause an absolutely white color does not 
seem to exist in any flower. The fact may be shown by placing some 
flowers supposed to be of the purest white, like the lily, the white 
eampanula, or the wood anemone, on a leaf of clear white paper. 
It will be found that the white of the corolla is really washed with 
yellow, blue, or orange, according to what flower is taken. If the 
tint does not appear distinct, infusions of the corollas in alcohol 
will present tones unmistakably yellow or red, ete. White flowers 
are therefore flowers with tints appertaining to one of De Can- 
dolle’s series, but albinized, as if they were etiolated. A small 
number of flowers begin white, and are subsequently colored under 
the action of light. The Cheiranthus chameleo passes from white 
to citron-yellow and a slightly violet-red; the nothera tetraptera, 
at first white, becomes rose and then almost red; the petals of the 
Indian tamarind are white the first day and yellow the second; 
and the corolla of the Cobea scandens comes out greenish-white 
and turns to violet the second day. The most remarkable plant 
in this respect is Hibiscus mutabilis, whieh Rumph calls the hourly 
flower, because it starts white, turns flesh-eolor toward noon, and 
becomes red at sunset. 

In his reeent work on Plants and their Cosmie Media, M. Cos- 
tantin has some remarks concerning the preecocity of various races 
and the tint of their flowers. Hoffmann made observations on 
this point for several years. He remarked, as the result of cight 
years’ observation, that the common lilae with white flowers blooms 
on an average six days earlier than the normal form with purple 
flowers. This might be a curious anomaly with no bearing, but 
the more we advance in the study of Nature the more we perceive 
that all phenomena, even the most insignificant, deserve to be ex- 
amined, Similar results have been observed in varieties of radish 
(Raphanus raphanistrum) and of saffron (Crocus vernus); in the 
former the white flowers expand on an average of sixteen days 
earlier than the yellow ones (twelve years of observation), and in 
the latter plant the difference is four days. 

These changes of tint sometimes appear to depend on the tem- 
perature. Thus, the white lilac was obtained by horticulturists 
under the influence of a temperature of between 30° and 35° C. 
We can not, however, aflirm that spontaneous races with white flow- 
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ers originated in the same way as the white lilae. It will be enough 
to point out a few facts that may contribute to the guidance of per- 
sons who are seeking to learn the origin of these colored varieties. 
The Pupara alpinum has a very stable variety with yellow flowers, 
which, according to Focke, has been observed in the polar regions, 
while the white varieties have been seen in Switzerland. The cul- 
tivation of the samme species at Giessen, Germany, has made it pos- 
sible to obtain specimens with white flowers by metamorphosis from 
specimens with yellow flowers, but it is impossible to say whether 
or not heat is the agent that produces the changes in these eases. 
The experiments of MM. Schiibela and Bonnier have shown that 
flowers become darker without ehanging their color in high re- 
gions and in those near the pole; but this phenomenon is one of 
light and not of color. Be their origin what it may, these white 
aud colored forms have remarkable fixedness. 

It will be observed that black does not figure in the table of 
the classification of colors given above. Absolute blaek, in fact, 
does not exist in any flower. If some parts appear black, it is only 
because their tint is excessively dark. The black of the petals of 
Pelargonium triste and of the bean is yellow, and that of the Orchis 
nigra isa brown. Apparent blacks are, moreover, extremely rare. 

The gamut of the reds is much more varied than that of other 
colors. The reds of the xanthie series are generally more lively- 
hued, carnation or flame-colored; those of the cyanie series pre- 
sent tints more nearly approaching violet. These two reds: may 
furthermore give rose-colors, but a little skill will divine their ori- 
gin. The rose of the hydrangea inclines to blue, while that of the 
rose tends rather toward yellow. Blue colors are the most vari- 
able, and readily pass to violet and red, but most frequently to 
white. The most tenacious hues are those of yellow, and we might 
athirm that the bright and glistening yellow of the buttercup may be 
said never to change. The paler yellows change more easily, but 
rarcly pass to anything but white. Green flowers, not being read- 
ily distinguished from the foliage around them, need not be spe- 
clally mentioned. They are believed to be much rarer than they 
really are. 

Hlorticulturists are able, by eultivation, seleetion, and hybridi- 
zation, to eause the colors of flowers to vary in considerable pro- 
portions. Not much is known of the laws of these variations, 
chiefly because gardeners who might tell botanists of them if they 
would have not the scientifie spit. We cite here what MM. De- 
eaisne and Naudin * say respeeting the variations of the color of 
flowers: 


* Manuel de Pamateur des jardins. 
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“ Change in this respect is effected in two ways: sometimes there 
is a simple discoloration, drawing the red, yellow, or blue tints 
of the corolla toward a more or less pure white; sometimes there 
is a radical substitution of one color for another. Flowers in 
which red or blue are the dominant tints are most subject to turn 
white, but the change may also be observed on some flowers that 
are naturally yellow, such as the disk of the daisy, the dahlia, and 
the chrysanthemum when those flowers suffer ligular transforma- 
tion. Nothing, on the other hand, is more common in our gardens 
than white varieties of pink or of red roses, lilac, scarlet runners, 
larkspur, purple digitalis, Canterbury bells, ete.—in fact, nearly 
all plants with lilac, rose, red, purple, blue, or violet flowers. There 
are some flowers, however, in these categories the coloration of 
which is very persistent, and rarely fades perceptibly—as may be 
seen in the purple petunias, the hue of which does not lose its 
vivacity even when it is crossed with the white variety. 

“The radical substitution of one color for another, whether 
over the whole corolla or only on some of its parts, in the form of 
spots, stripes, or variegations, is also of frequent occurrence, and 
is one of the sorts of modifications which horticulturists have used 
with great advantage. A considerable number of ‘fancy’ plants 
derive almost all their importance from the facility with which 
the liveliest colors replace one another, blend, and intermix in a 
thousand ways and in relative proportions of which nothing is fixed, 
so that we can not find in these collections, when they are well 
chosen, two plants out of a hundred that are exactly alike in the 
tone and distribution of their colors. These multicolored varie- 
ties, all the offspring of cultivation, are generally perpetuated true 
by cuttings, while the seedlings compensate for the uncertainty 
of what they will produce by the certainty that they will give rise 
to new combinations of colors. This is not the case with single- 
colored varieties, which, unless they are crossed with others, tend 
to perpetuate themselves through their seedlings. The yellow, 
white, and purple varieties of the four-o'clock, for example, when 
they are pure, reproduce themselves constantly; when crossed with 
one another they give rise to intermediately colored flowers, and 
more frequently to variegated ones.” 

Mr. Ilughes Gibb observed, in the mild winter of 1897-98, 
that flowets blooming out of season were Hable not to have the 
same color as regularly blooming ones. 

The cactus dahlia, usually red, has put out flowers almost orange 
and with exterior florets sometimes nearly yellow. On the other 
hand, these dahlias have often shown a marked tendency to return 
to the simpler form. 
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A species of nasturtium, habitually of a bright searlet-red, has 
given in the cold frame late flowers of a bright yellow, a red band 
near the center of the petals remaining the only vestige of the nor- 
mal color. In both eases the change of color began on the edges 
of the petals. The flower of the myosotis, normally bright blue, has 
become almost clear rose, without the shghtest trace of blue; and 
a pure blue phlox has shown a tendeney toward greenish-yellow.— 
Translated for the Popular Science Monthly from La Nature. 


—— oee-—- -— 


FOLKLORE OF THE ALLEGHANIES. 


By FRANCES ALBERT DOUGHTY. 


FY XU West Virginia mountaineer lives very close to Nature, and 

viewed from many standpoints the relation is characterized by 
pleasing amenities: juicy berries refresh him along the road; nuts 
drop into his path; “ sang ” (ginseng), which makes one of lis sources 
of revenue, reveals itself to his eye as he follows the cows to pasture; 
a cool brook springs up to quenelh his thirst when weary of follow- 
ing the plow; pine knots are always within reach to make hght as 
well as warmth; mud and stones easily combine in his hand to 
shape a daub chimney; and a trough dug out of an old tree furnishes 
a receptacle that is as good for dough at one end as for a baby at 
the other. 

Often, however, this close relation to Nature assumes a war 
attitude, fieree and uncompromising. If hungry wolves no longer 
how] furiously at the back fenee after nightfall, or gnaw at the log 
pens which seenre the stock, and if panthers are seldom bold enough 
to spring at a horse’s flanks as a man rides along in the daytime, 
bears are still numerous enough to devour a large number of sheep 
every year in spite of precautions, and they have a pronouneed taste 
for sweet young corn. The living wrested from the soil in the short 
and changeable summer months must cover the wiuter’s need as 
well; it is generally so scant and uncertain that the mountaineer 
feels a chronic discouragement toward agriculture as a pursuit and 
resource. THe must depend on it, and yet as far back as he or his 
father can remember there has always been some reason why “a 
good crop? could not be made that year. The West Virginian lives in 
a large and thinly settled game preserve, but the fleet deer usually 
contrives to escape the hunter’s chill wait in the autumnal dawn, the 
coy wild turkey is overshy of his lure, and the wary trout requires 
a very patient rod. Tn the long winter deep snows cover the fences, 
groups or * bunches” of cows and sheep often perish in the drifts, 
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and the human prisoners in their cabins, huddling around the wood 
fires, are nearly always, as they express it, “short of ” some article 
whieh would be considered a necessity in the average city home. 

The varying, defiant, and incaleulable moods and phases of Nature 
bring so many chances into the humble lot of the mountaineer that 
it is not surprising he should interpret her phenomena as having a 
distinetly personal import. Anciently, around Olympus the talk was 
of “omens,” “ auguries,” and “fate”; dwellers along the chain of 
the Alleghanies to-day talk of “signs,” “spells,” and “luck,” and 
these words held their significance for hundreds of years in the an- 
cestral stock of the first settlers in the region, most of the folklore 
being directly traceable to a Scotch-Irish strain of blood. The moun- 
tain pattern taken far from cities probably differs little either men- 
tally or physically from that of the colonial mountaineers. Even 
with the railroad traversing a limited area, and the influx of summer 
visitors during three months of the year, the only perceptible change 
wrought in the natives is a little sharpening of their wits from the 
barter of fruit and furs at the hotels in the extensive mineral-spring 
section. The Alleghany mountaineer, ignorant, narrow-minded, 
honest, brave, and hospitable, remains what he was when the eagle 
soared from the inaccessible eyrie above his head to be chosen 
as the tutelary genius of the unconquerable young republic. 
The chief distinction in the temperament of the sexes is that the 
men are frank and talkative, the women shy and uncommunica- 
tive. Beings approaching the legendary fauns and satyrs, clad in 
the skins of wild animals, are sometimes discovered by the solitary 
horseman in the wild mountain fastnesses; they gaze at him as an 
apparition from a strange world, never having seen a village or heard 
a railroad whistle. 

There is a curious and persistent survival of the belief in witch- 
craft through this mineral-spring belt in West Virginia. To draw 
out the natives on this mysterious subject they must be approached 
svmpathetically; if twitted with their credulity they will shut up 
like clams, for with all the simplicity of the unlettered their intui- 
tion often arrives at a correct understanding of the estimate placed 
upon them by more fortunate persons. When satisfied that he is 
not expected to pose as a “freak,” but is met on the equal plane of 
human intercourse, the mountain story-teller seems to enjoy recount- 
ing the traditions and beliefs of his people and their forefathers. 
Leaving himself a loophole of escape, he is very likely to finish his 
yarn with— 

“?Tain’t that I believe them things myself. I know they ain't 
nawthin’ but superstition; but I kin qualify that right round here, 
not many miles away, there’s people that believes in witches.” 
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Tn a little cottage on a much-traveled thoroughfare one woman 
admitted to me with bated breath, as though not quite sure her tor- 
mentor was dead, that she had been bewitched. ILer account was 
given in these words: 

“T kep’ seein’ an old woman with a cow’s hoof in her hand; 
sometimes she was by my side an’ sometimes she was there on the 
wall. At last she come up elose to me, an’ she was goin’ to clap 
the cow’s hoof over my mouth, but I slapped at her right hard an’ 
she went away. She ain’t never come again. Yes, I know I was 
bewitched.” 

A cow’s hoof is a frequent accessory, and animals that are brought 
into the magic circle are always of a domestic character, completely 
subservient to the power of the witch. 

It is noticeable that the exercise of witcheraft is generally 
ascribed to women; and that of witch mastery, the superior attribute, 
to men. 

The form of a judicial process found favor with the Puritan tem- 
perament in old Salem, although by a grim mockery the verdict was 
decided in advance. The independent mountaineer likes to take the 
law in his own hands, as the following story illustrates: 

“ A farmer believed a woman was bewitching his stock. He 
drew a picture of her and set it up as a target; then he sunk a piece 
of silver in his bullet with an awl, that being the charm for shoot- 
ing a witch. We aimed to shoot the picture through the heart, 
but fired a little too low. On that very day the woman herself 
fell flat on the ground, and a deep, awful hole was found in her 
side. From that minute she suffered extreme agony, and died in 
a week.” 

The narrator had heard this grewsome tale from his grandmother, 
who said that she had seen the hole. 

One of the oldest inhabitants of Monroe County is responsible 
for the ensuing chronicle; he dates it in the “ forties ” of the present 
century: 

“?Tain’t so very long ago there was a woman livin’ near the 
Swect Springs who used to be always seen with a eap and bonnet 
on; nobody ever saw her without the cap. She was a hard, grim- 
lookin’ monster. If anybody was watchin’ to see her ontie her eap 
strings, somehow they never could see any more until the clean cap 
was on—now that’s so, there ain't any mistake about that! When 
she come over here from Botetourt County the report followed her 
that she lived pretty close to aman whose chillun went to school, an’ 
acealf had been in the habit of attackin’ ’em aw bitin?’ em. The 
father concealed himself one day and was watchin’ to cateh the 
calf. On that occasion it come out aw attacked the chillun on a 
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bridge across a little stream o’ water. Tle ran and caught the calf 
and eut off his ears with a knife. They always believed that the 
old witch had turned herself into that calf, and so when she turned 
back into a woman she wore the cap to hide that she didn’t have any 
ears. There was three sisters of ’em; it was reported they was all 
witches, possessed of some uncommon art. John and Harrict had 
two little pet pullets they thought a good deal of. The eap-woman 
wanted ’em; they just fluttered an’ fluttered till they died. Her 
name was Nancy L——. Well, she wanted the carpenter to make 
her a piece of furniture out of an old dirty plank she had, an’ he 
wouldn’t do it. He said it was gritty and it would ruin his tools. 
Then she got mad and said, ‘V’ll make you suffer in the flesh for 
that!’ One day soon after that he was at his hog pen feedin’ the 
hogs, when suddenly he was struck down perfectly helpless, so he 
couldn’t speak. He thought it was paralytic or rheumatism. In 
those days there was an old doctor in Staunton, Augusta County, 
who had a kind o’ process to steam people and boil ’em in a big 
kettle, for rheumatism. He put sump’n fireproof, a paste or oint- 
ment, all over ’em, like the fireproof you put on buildings, an’ boiled 
*em an hour or two hours, as the case might be. The carpenter went 
to consult him, an’ he put him in a kettle that was big enough for 
him either to stand or sit down in it; a collar was fitted tight round 
his neck so the hot water couldn’t get into his face and eyes. The 
boilin’ didn’t seem to do him any good. When he got home he 
halted about for twelve months or more. First he felt a pain in his 
hip, and then he felt a pain by the side of his knee as if it was gradu- 
ally workin’ down; then one day there was sump’n jaggin’ in the 
ealf of his leg. He put his leg up on a bench and an old gentleman 
seen sump’n stickin’ out. He took a pair of nippers an’ ketched 
holt an’ pulled out a big shirtin’ needle. Hugh kept the needle as 
long as he lived, and he believed Nancy the old witch shot hin with 
it. He halted-on that leg the balance of his days. ‘I’ve seen the 
needle ; it’s God’s truth! ” 

A spice of profanity seems to have the virtue of embalming a 
witch story in the mountain memory. <A rustic maiden who lives 
with her family on one of the loneliest hilltops in the Alleghanies, 
only to be reached on foot or horseback, makes this coutribution to 
the folklore of the region: 

“ An old lady not far off had three daughters, and she was going 
to learn ’em to be witches. They had to sit on the hearth by the 
fire and take off their shoes and grease their heels so as to go up 
the chimney, and they were not allowed to speak. The mother was 
to go first and the girls were to follow. The old lady and the two 
foremost ones had all got up safe, but the last girl, when she was 
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in a narrow place in the chimney, said, ‘This is a d—d tight 
squeeze!’ With that she fell back and was burned up.” 

The value of silence and self-control appears to be the only touch 
of morality in the witch logic. Manifestations of the black art 
frequently take place by or over running water. These character- 
isties are observed in another story from the same maid of the 
mountain: 

“Two witches were going to rob a store in the night, and they 
took a young man with them as a partner. They put the greased 
witch cap on his head so he could go through the keyhole. They all 
started out, and presently they came to a river. They saw some 
ealves in a field, and caught three of ’em; they mounted the two that 
were heifers and the boy got on the steer calf. They charged him of 
all things not to speak on the journey. The witches jumped the river 
on their calves without makin’ a sound, but just as he was jumping 
aeross he cried out, ‘That was a d—d good jump for a steer calf!’ 
Well, they all went on, and when they got to the store they passed 
through the keyhole one after another, the young man too. They 
took all the money they wanted, but when the time came to leave he 
couldn’t get out of the keyhole, because he had spoken, and the 
spell was broken. Ife was found in the store the next morning, 
and had to take all the punishment.” 

Tt is interesting to note as an offset to all these diabolie attributes 
and potencies that a firm faith exists in a beneficent Power back of 
them which under given conditions will prevail over evil. “ God is 
alwavs stronger than the devil” is the mountain way of expressing 
this dependence, and there are charlatans who take advantage of it 
hy going about as “ witch masters.” One of these died a few years 
ago, and another farther back, an Irishman named “ Mosey,” is 
quoted yet for his successes as “ master of all the witches and all the 
devils.” 

When the cows had been eating mushrooms and their milk be- 
‘ame too bitter to make good butter, Mosey was sent for at onee to 
“cure the witchcraft ” and “take off the spell.” He took his regu- 
Jar beat through his part of the mountain country once in a while. 
An old man who oseillates between the “ White ” and the “Sweet,” 
selling canes, remembers him well. Ile tells of one woman’s experi- 
ence who “ filed a complaint ” that her cow wouldn’t give much milk, 
and that the milk wouldn't “ gether ” for butter. 

“* Woman,’ saves Mozey, ‘vour cow’s bewitched, and badly be- 
witehed!? 

“Can vou do anything for her, Mosev, and what will you 
charge?’ 


“* Yes, Pean cure her if veu'll pay me five dollars and give me 
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five pounds of butter to take home with me to burn in the fire to 
cap the climax and burn out the spell.’ 

“Then he want through his enchantments over the cow, and 
took the money and the butter home with him. One day when he 
had been drinking a little I asked him if he really burned all that 
butter. ‘ Divil a grain of it did I burn; I ate it with my pertaties.’ 
It was on that same trip when Mosey was curin’ the cow that a 
man who lived near by sent for him. ‘I feel mighty quare, Mosey,’ 
says he, ‘an’ I can’t deseribe exaetly how I do feel!’ ‘ You’re 
bewitched, sir,’ says he, ‘and badly bewitched!’ (he always used 
those words). ‘ Faith, an’ Vl try and cure ye! Have ye got any 
blue varn about the house?’ The man’s wife went to look for some, 
and she came back with a hank of blue yarn. Mosey wound off 
enough of it to make a cord about the size of his finger; they twisted 
it together, he pretending to put some enchantments on it, and then 
he told the sick man to fasten it round his waist next to his skin. 
‘Don’t you lose it on peril of your life,’ says he, ‘or you’re a dead 
man!’ ‘ Pegey, get a needle and sew it on me!’ he says to his wife, 
an’ she done it. He gradually got well—may be he’d a got well any- 
way. I ean’t vouch for that.” 

When asked if sueh things were still happening, the cane-seller 
rephed: 

“ Not three weeks ago a woman thought her cow was bewitched 
because her butter wouldn’t gather, and she het an old horseshoe hot 
and dropped it in the churn of milk. When she churned again the 
butter on that oeeasion gathered, and 1t was the same milk that was 
in the churn to burn the witch. You ean put that down for 
June, 93.” 

The Potts Creek neighborhood is said to be a center for the witch 
superstition. It is also a favorite plaee for “bush meetings,” to 
which the natives come from a distance in their wagons with picnic 
dinners of salt-risen corn pone and sliced bacon, and there they 
listen approvingly to fervid exhortations that are based on orthodox 
Baptist and Methodist doctrines. The West Virginia mountaineer 
is profoundly religious in temperament, and considers that he has 
seriptural ground for a belief in witcheraft. 


Pror. H. E. Armstronc has described how, by taking ineidents from suit- 
able story books, children aged respectively seven and a half, ten, and twelve 
and a half years were set to work to test the physical faets mentioned, and 
how, by the systematie use of the balance, measuring instruments, and sim- 
ple apparatus, or even household utensils, a true spirit of seientific research 
was engendered. Evidence of the good effect was exhibited in the note- 
books made by the ehildren, whieh demonstrate clearly how well the juvenile 
investigators have mastered the scientifie method of observation. 
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OnIGIS, “OF ANCIENT TEIN DU ASTRON OLY: 


By tur Count GOBLET D’ALVIELLA, 


T is manifest that India is indebted for some of its astronomy to 
the Greeks. Not that it had not astronomy and astronomers 
from an epoch anterior to the invasion of Alexander. It had, m 
fact, been neeessary to make observations of the heavens in order to 
fix a calendar that would enable the sacrifices of the Vedie ritual in 
connection with the return of the seasons and the revolutions of the 
stars to he celebrated at the right dates. Further, the belicf in as- 
trology, or the influence exercised by the movements of the planets 
on physical phenomena and all the events of human life, would lead, 
m India as elsewhere, to the observation and anticipation of every- 
thing relating to the conjunction and opposition of the heavenly 
bodies, 

The Itig-Veda has allusions to the phases and stations of the 
moon. ‘The stations (nakshatras) consisted, according to a tradition 
preserved by the Brahmans, of twenty-seven constellations (after- 
ward twenty-eight) which the moon was supposed to traverse suc- 
cessively in the course of its sidereal revolution. A lunar zodiae 
anda primary division of time into months were thus obtained. The 
moon, moreover, bears in the Veda the name of month-maker (mdsa- 
krit), Tach station was assigned a uniform length of 13° 20’ on 
the ecliptic, and a denomination, generally derived from mythology. 
The month, in turn, took its name from the constellation that had 
the honor of harboring the moon, Manon and the Djyotisha (a 
special treatise included among the Védangas, or commentaries on 
the Vedas) tell us that the year was composed of twelve months, 
the month of thirty days, the day of thirty hours, the hour of 
forty-eight minutes, all strictly sexagesimal subdivisions, like our 
own measures of time, The Djyotisha also teaches the art of eon- 
structing a elepsydra, or water-clock. 

The adjustment of the solar year to correspond with the lunar 
vear and of the two with the civil year dates from this period. The 
mouth was still composed of thirty days, but the solar years were 
grouped into quinquennial periods, in the middle and at the end of 
which the lamar month was doubled. Combining these quinquen- 
nial periods with the revolutions of the planet Brihaspati (Jupiter), 
Which was calculated as ocenpying about twelve years, the Indian 
astronomers computed an astronomical eycle of sixty solar years. 
As the same evele is found with the Chaldeans, where, according to 
Derosus, it was ealled the Sossos, we have to inquire how far Brah- 
nae astronomy was influenced by the systems which were origi- 
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nally formed in aneient Chaldea. The presumption of such an in- 
fluence furnislies a simpler and more probable hypothesis than the 
effort to trace the earliest astronomical ideas of the Ilindus, as 
M. W. Brennand has recently suggested, to a period when the an- 
eestors of the Aryans, the Semites, and the Chinese were wander- 
ing together over the plateaus of central Asia! 

We know now, from the cuneiform inseriptions, that the Chal- 
deans had, at a period far anterior to the entrance of the Aryans 
into India, invented a double calendar, solar and lunar, with inter- 
calary periods; discovered the proper motion of the planets; cal- 
eulated the return of eelipses; and constituted a double metrical 
system, decimal and sexagesimal; and, as was done, too, in India, 
had divided the circumference into three hundred and sixty de- 
grees of sixty minutes each. It is impossible to draw the lines 
exactly between the astronomical discoveries whieh the Hindus bor- 
rowed from abroad and those which they drew from their own re- 
sourees prior to the invasion of the Greeks, but we need in no case 
go farther than Mesopotamia for the source of the borrowed data. 

The ancient literature of India contains observations of the po- 
sitions or conjunctions of some of the stars that carry us back to 
positive dates in the history of the sky. The astronomers Bailly, 
Colebrooke, and Bentley, and, more recently, M. Brennand, have 
found notes relative to astronomical phenomena that took place 
in the twelfth, fourteenth, fifteenth, and even the twenty-first cen- 
turies B.c. Max Miller, however, advises prudence and reserve in 
aceepting these caleulations, some of which may have been after- 
thoughts, and others offer only apparent agreements. 

In any ease, the advent of Buddhism, by depreciating the re- 
ligious practices and astrological speculations of the Brahmans, con- 
tributed to bringing on a decline of astronomy at the very time 
it was taking its most vigorous stand among the Grecks. We learn 
from a passage in Strabo that the Pramnai regarded the Brahmans 
as boasters and mad because they were interested in physiology 
and astronomy. Now, there really exists an ancient Buddhist 
treatise in which the predietions by the Brahmans of eclipses of the 
sun and of the conjunctions and oppositions of the plancts, and their 
diseussions of the appearance of comets and meteors, are treated as 
despicable arts and lies. 

It was just at this age that Hellenie culture was developed in 
northwest India. It held astronomy, and astrology too, in great 
esteem. The Milinda Panda mentions the royal astrologer as one 
of the principal functionaries of Menander. No doubt there were, 
among the Gavanas (Ionians) of Taxila and Euthydéniia, minds 
versed in the knowledge of the prineipal cosmological systems for- 
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mulated among the Greeks from Thales to Aristotle, and also ac- 
quainted with all the progress in the physical and mathematical 
sciences that had been achieved by the Alexandrian astronomers in 
the last centuries before Christ. ‘To comprehend the extent of the 
influence of Hellenic science, we have only to inquire what Hindu 
astronomy had beome again at the time of the restoration of the 
Brahmans in the sixth century a.p. Aryabhatta teaches the rota- 
tion of the earth around its axis; maintains that the moon, naturally 
dark, owes its light to the rays of the sun; formulates the true theory 
of eclipses; assigns an elliptical form to the planetary epicycles; and 
demonstrates the displacement of the equinoctial and_ solstitial 
points. Varaha-Mihira devotes himself especially to astrological 
labors, but also has the merit of having condensed into a vast ency- 
clopedia the Pantcha Siddhantika, the principal astronomical trea- 
tises that were current in India. And Brahmazoupta is especially 
famous for his revision of an older treatise, the Brahma Siddhanta. 

In the opinion of the most competent critics, these works, which 
are chiefly enipirieal methods of determining the positions of the 
stars, are inferior to those which the Alexandrians have left us. 
Yet, in matters relating to the measurement of ares and to spherical 
trigonometry, they reveal a more advaneed state of the science. It 
is impossible to determine at what period this new astronomical sci- 
cnee was constituted in India. Some of its theories squarely betray 
their indebtedness to Greek science, as, for instance, that of the dis- 
placement of the equinoctial and solstitial points by a periodical 
vibration or tremor. We ean also say as much of the solar zodiac, 
the names of the constellations of which strikingly resemble the 
Greek names in form as well as in significance, and the same of the 
names of the chief planets. Other expressions are found, notably 
in the works of Vahara-Mihira, which indicate, if not a borrowing, 
a contact, at least, with the works of the Greek astronomy, of which 
Mr. Burgess gives a fairly complete list in his Notes on Tindu As- 
tronomy and the History of our Knowledge of it, in the Journal of 
the Royal Asiatic Society. Among these terms, some are Greck 
words which have been utilized in naming constellations or astro- 
Hemical measures; others have retained the speeial significations 
which they had in the works of the Alexandrian astronomers. It 
wonld certainly be an exaggeration to insist that the adoption of a 
foreien term of necessity implies the borrowing of the idea which 
it expresses. It is, nevertheless, probable that the Sanskrit writers 
would not have made use of so many of these exotic denominations 
if the ideas they represent had already found their expression in 
the languages of India. 

Further, among the fine Siddantas which Varaha-Mihira col- 
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lected and condensed as including all the astronomical science of 
his time, there are two, the Romaka and the Pauliga, the names 
of which suggest directly—the first the scientific culture of the 
Roman world, and the other Paulus, a celebrated Alexandrian as- 
tronomer of the third century a. p.* 

We apparently find, likewise, the names of Manetho (fourth cen- 
tury A.p.) in Manittha or Manimda; of Spensippus in Sporedji- 
vadja; and of Ptolemy in Asoura Maya, whom the Sounya Sid- 
dhanta designates as the founder of astronomy, and who another 
treatise says was born at Romakapouri, “ the city of the Romans.” 

Tn this order of ideas the natives of India have never tried to 
deny their sources. The Gavanas, we read in the Gargi Samhita, 
are barbarians; but this science (astrology) has been constituted 
by them, and they must be revered as saints. M. Weber affirms 
that a treatise on astrology bearing their name, the Gavana Castra, 
was reputed to have been written in the land of the Gavanas by the 
god Sourya in person, when, expelled from heaven by the resent- 
ment of his divine rivals, he came down and was born again in the 
city of the Romans.t 

We find, further, that the Greek calendar appears to have sur- 
vived Hellenic domination in northern India. General Cunning- 
ham, in 1862, read in the inseriptions of the Indo-Seythians the 
names of the Macedonian months Artemisios and Appellaios. Since 
then the names of two other months of that calendar—Panemos and 
Daisios—have been found in inscriptions in the Kharosthis char- 
acter. 

Another era of Grecian origin, that of the Scleucidee, seems 
likewise to have furnished the Hindus their first historical eompu- 
tation.t It should be observed, in fact, that their most ancient era, 
that of the Mauryas, dates from the year 312 8. c., or the beginning 
of the era of the Scleucide. This had been adopted by the Grecian 
sovercigns of India, as is attested by a coin of Plato, struck in the 
year 166 B.c. 

Beginning with the Indo-Seythians, India generally adopted the 
era of the Cakas, which began, not, as had been long supposed, with 
the expulsion of the Scythians, but with the coronation of their prin- 


* The Romaka Siddanta employs, as a measure of time, the (’uga of 2,850 years or 
1,040,958 days, giving a tropical year of 365 days, 5 hours, 55 minutes, and 12 seconds, 
which ia exactly the figure proposed by Ptolemy and Hipparchus.— Burgess, Journal of the 
Royal Asiatic Society. 

+ The term Romakapouri does not necessarily imply the city of Rome; the name was 
probably extended to Alexandria and perhaps also to Byzantium. In other writings we 
find the name Gavanapouri, the city of the Greeks (or Joniang), applied to Alexandria. 

+ Till then, the Hindus hardly seem to have songht for a common measure of time 
except for astronomical or mythological purposes. 
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cipal sovereign, Kanichka.* Nevertheless, the inseriptions offer 
still other historieal computations, as, for instance, that of the Goup- 
tas era, Which began in the year 20 of the Caka era, and that of 
Vikramaditya, whieh was made to begin retrospeetively fifty-six 
vears Bc. Ience arise complications of a nature to make the task 
of paleography and history no lighter.—T'ranslated for the Popular 
Science Monthly from Ciel et Terre (from the author’s essays on Clas- 
sical Influences on the Scientific and Literary Culture of India). 
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SKETCIL OF WILLIAM KEITH BROOKS. 


ILE old problem of Nature versus nurture that mects us in 
studying the life history of any organism becomes especially 
interesting in dealing with the biography of men of emmenee. Are 
their achievements the inevitable expression of the natural forces 
innate in them at birth, or the produet of environmental influences, 
or some resultant of these two factors? And how much may we in 
each ease assign to one faetor or to the other? 

These difficult questions naturally snggest themselves in glancing 
at the hfe of the subject of this sketeh. Like so many men who 
have won prominence in comparatively new countries, he seemed, in 
an environment that had no apparent relation to his future, to grow 
from innate tendeneies toward something not suggested by the eir- 
cumstanees about him, even to grow in opposition to the molding 
influences of these, and to eonquer them. Later, however, we find 
him surrounded by influenees that made a particular mode of self- 
expression easy, if they may not be said to have foreed such expres- 
sion. Jt was then that the casual observer night say that the eir- 
cinstanees made the man; yet, looking backward, we ean trace the 
initiative in the inan that led lim into the congenial environment. 
A. selection of proper environment to express Nature has been 
rightly claimed as a potent factor in all organie life; nurture, then, 
comes as a secondary power to mold, or rather to translate, the 
inherent power. 

Wirtniam Iteitu Brooks, the second son of Oliver Allen Brooks 
and Eleanora Bradbury, daughter of the Rev. Phineas Kingsley, 
was born in Cleveland, Ohio, in 1848. Tn 1877 he married Amelia 
Katherine, danghter of Edward 'T. Schultz and Susan Rebecca, 
daughter of David IL. Martin. IIe has two children. 

Brooks grew up amid the stimulating influences of a relatively 

*M. Sylvain Levi has, lowever, lately reopened the question of the initial date of 
this era, 
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new country, where freedom of development was not so sharply 
restricted but that all paths of life seemed equally open to one who 
would work. As a boy he was not one of those precocious natu- 
ralists of the common sort whose collecting instincts find expression 
in the hoarding of dead animals or plants rather than the neater 
postage stamp; names and authorities, classes and species, neatly 
arranged mummies, were not his delight. At first there seemed 
no sign that zodlogy would claim him as a most ardent admirer. 
Yet he was fond of live things and their ways, and introduced into 
lis home that most delightful microcosm, the fresh-water aquarium 
(so much neglected in this country), in which he could observe at 
ease the habits and slow changes of living things when their native 
haunts were not accessible. Such early interest in the essential 
wonders of livingness rather than in man’s artificial classification 
of phenomena was thus prophetic of much of his later originality 
of thought and view. 

He has never forgotten how much he owes to the instruction of 
the earnest and broad-minded teachers in the public schools of Cleve- 
land. ke 

His college life began at Ilobart, where two years left a deep 
impression from an acquaintance with Berkeley’s thought, gained 
in browsing in the library, and long treasured up to produce fruit 
in philosophie views of maturer years. ‘Then at Williams College, 
where the notable Natural History Society was sending out its expe- 
dition across South America, his love of Nature matured and spe- 
cialized for two years longer, until he received the A. B. degree in 
1870. It was Williams also that later, in 1893, bestowed upon him 
the LL. D. degree. For him the completion of college life was 
truly the “commencement ” and not the finish of his intellectual 
training. His strong trend toward pure science and abstract men- 
tal life forced him onward into post-graduate work. But this re- 
quired funds, and America was not Germany; the struggle for ex- 
istence was not here so intense that one might not win bread in 
many walks of life without special training, and parents did not 
need to extend the larval period of support for offspring beyond 
the completion of college life to gain for them a place in any rank, 
social or intellectual. Now, a rapidly increasing need for the Ph. D. 
degree as entrance to professional life, necessitating several years 
of post-graduate study, often forces parents to take up their share 
in the increased burden. ‘Then, however, few were agreed as to 
the advisability of prolonging an unpractical life devoted to study 
beyond what seemed the maximum limit of unproductive prepara- 
tion for life—the day of graduation at college. Beyond that the 
young man must make his own way as best he might. The subject 
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of this sketch chose to work his way by his own unaided efforts into 
the tullest measure of academic training. 

That was before the day of competition between universities, 
and there was no temptation to go here rather than there in order 
to live a semi-parasitie existence as scholar or fellowship holder. 

First in his father’s counting house, and then at a boy’s school 
near Niagara, young Brooks bravely gained the means to pursue 
higher branches of natural history, and to devote himself to re- 
search. In the former position he realized how futile for him 
would be a life given to money-getting, and he palliated the uncon- 
ecnial nature of that life by such abstract thought as seemed useful, 
one immediate result of which was the invention of a mechanieal 
device for computing interest and discounts in sterling money, 
that had considerable circulation. This, though it searcely indi- 
cated a stronger bias for mathematics than for Nature study, showed 
a latent possibility that was not to be developed. In the latter 
position, which brought him in close contact with the wonders 
of time action, so plainly read in one of Nature’s books for the 
blind—Niagara Falls—he found food for thought, as well as a deep 
interest in the action of young minds. Here was much material 
for philosophical study of wood life too, as well as for growth of 
conceptions of the way to learn and to teach. 

Tree, after serving three years, to follow his genius, Agassiz’s 
romantic venture at Pennikese drew this young naturalist, as it did 
so many of that epoch; and henceforth marine life, with its revela- 
tion of fundamental problems, fascinated him. Working on at 
Agassiz’s museum, learning its collections by heart, absorbing from 
this center of American natural history and from its founder both 
stunulus and method, influenced deeply also by the unobtrusive 
teachings of MeCrady and others who helped to make Cambridge 
the Meeca of naturalists, he was already an active contributor to 
the discussion of problems in the embryology of animals when he 
won his Ph. D. degree in 1875. 

Quiet, diffident, slow to speak, leaving hasty action, too, for 
those of other constitution, with thoughtful brow and keen eye to 
look outward, as well as to regard inner thought, this young man 
with flowing beard was a noticeable person. At this time he was 
to be seen always aecompanicd by lis faithful “ Tige ”; for, wiser 
than Ulysses, he shared all the hardships and joys of life with this 
loved companion, 

Now he sought his true environment, and found it in the new 
nuiversity starting in 1876—the Johns Hopkins University. There 
he was appointed Fellow, an honor subsequently won by many who 
are well known to biological science, as W. T. Sedgwick, E. B. Wil- 
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son, JX. Mitsukuri, A. F. W. Schimper, H. H. Donaldson, H. TL. 
Osborn, J. MclXeen Cattell, H. IL. Howell, A. T. Bruce, E. S. Lee, 
H. I’. Nachtricb, W. Noyes, J. Jastrow, E. B. Mall, IE. V. Wilson, 
C. E. Hodge, 8. Watase, and T. H. Morgan. Like C. O. Whitman, 
in 1879, he did not enter upon the privileges of that position, but as 
instructor and assoeiate beeame at onee a guiding element in the 
new growth. In the freedom from old traditions, from fixed eon- 
ventions and routines offered by this new university, this peculiar 
original mind found its best environment, and while the opportunity 
doubtless did much for the man, the man certainly reacted most 
favorably for the welfare of the highest ideals of his new home. 

We find him at onee outspoken in emphasis of the philosophical 
aspeet of animal morphology, contributing thoughts upon “ induc- 
tive reasoning in morphological problems,” upon “ the relation be- 
tween embryology and phylogeny,” upon “ the causes of serial and 
bilateral symmetry,” and upon the “ rhythmic nature ” of the cleav- 
age of an egg. Yet this period was also, and pre-eminently, one 
of aequisition of hard-earned and detailed facts. The development 
of Pulmonates and Lamellibranchs, of Crustacea and of Meduse, as 
well as of the marvels of Salpa’s life history, became absorbing 
studies. 

This great field of the morphology of nonvertebrates could be 
properly worked only with access to the marine fauna, and at that 
date there were few facilities for seaside study in America. A true 
disciple of Louis Agassiz, Professor Brooks saw the need of a ma- 
rine laboratory, and devoted himself, as Dohrn did at Naples, to the 
accomplishment of an end so necessary for the advance of natural 
science. Encouraged by the aid of a few citizens of Baltimore, in 
1878 there was started an experiment—* The Chesapeake Zodlogi- 
eal Laboratory,” at Fort Wool, Va., with Professor Brooks as 
director. With the absolute devotion of its director to research 
as example, and with the liberal aid of the trustees of the Johns 
Hopkins University, this laboratory became a most important ad- 
junct to the university and a virile eenter of zodlogical study. So 
creat was its suecess as a factor in the advance of zodlogical knowl- 
edge that the trustees bravely continued to support it whenever 
finaneial disaster did not rob them of the last penny. For eight 
years in the Chesapeake, or in the remoter waters of North Caro- 
lina, the station flourished; then, in 1886, we find the director, with 
a few enthusiastic students, venturing in a small schooner to the 
but little known Bahama Island, Green Turtle Cay, there to en- 
large their experiences with ‘such delightful realization of natu- 
ralists’ dreams of the tropics as Haeckel experienced in his Journey 
to Ceylon. Subsequent annual expeditions to Nassau, the Bemini 


404 POPULAR SCIENCE MONTHLY. 


Islands, and to various parts of Jamaica served as marked eras in 
the lives of many young naturalists who will not soon forget the 
contact with life thus obtained. 

From these sourees and from his connection with the United 
States Fish Commission, as director of the Marine Station at Woods 
Tloll, Mass., in 1888, Professor Brooks drew inspiration and fact for 
the work and thought by which he is so well known to the work- 
ing naturalist. There are few great divisions of the animal king- 
dom that have not excited his special interest and claimed his long- 
sustained labor upon the problems they express. Like McCrady, 
deeply faseinated by the Zydromeduse and their wonderful changes, 
many smaller papers, as well as the Memoir of the Boston Society 
of Natural [listory, entitled The Life History of the Zydromeduse 
and the Origin of Alternation of Generations, testify to his success 
in unraveling plots that thickened with new discoveries. 

An early interest in the mollusea, shown by his doctor’s disser- 
tation upon the embryology of the fresh-water mussels, printed in 
part in the Procecdings of the American Association, 1875, con- 
tinued to be expressed in his contributions to many problems in 
the embryology of the fresh-water Pulmonates, of Gasteropods, of 
Lamellibranchs, and of the Squid. The Crustacea also rightly 
claimed a large share of the attention of a philosophic naturalist, 
bringing him face to face with the rigid formulations of law which 
these creatures present. The discovery of the very exceptional 
method of cleavage in the egg of the decapod Lucifer, and the dem- 
onstration of the existence of a free Nauplius stage there (published 
in the Philosophical Transactions of the Royal Society in 1882), 
marked a most important advanee in the morphological interpreta- 
tion of all Crustacea, and brought its author to the first rank as 
an authority upon this much-studied group. Studying and cap- 
turing at Beaufort those phantom-like sand burrowers, the Squilla, 
eained lim an insight into and an interest in this strange division 
of Crustacea that enabled him to undertake that difficult task, the 
description of Stomatopods collected by the Challenger Expedition 
—a task completed in 1886. The report, published in such a mag- 
nificcut series as only the British Government could have con- 
suininated, is noticeable for the author's clear, free illustration of 
the ercatures described and classified. In it we find a elassification 
of the numerous, weird, glassy larvie, agreeing with the classifica- 
tion of the adults and marking the success of the solution of the 
problem—the reference of chance collections of various stages of 
many species to their proper places in the life history of each species. 

When the fever for aneestral trees had spread among naturalists 
inamuch inore virulent form than that endemic in Wales, and when 
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the Ascidians were brought into line as ancestral vertebrates, it was 
no wonder to find Professor Brooks laboring upon these interest- 
ing creatures, but his work in this group started from a different 
point of view. <As early as 1875, when studying in the laboratory 
of Alexander Agassiz, he contributed to the Boston Society of Natu- 
ral History a description involving a most novel interpretation of the 
embryology of a remarkable Ascidian, Salpa. This form is known 
to many not naturalists as that beautiful animal chain which is some- 
times so common in the clear waters of Newport Harbor as to be 
dipped up in every bucket of water, but more often not there at all. 
The female buds forth male branches and gives each an egg (which 
is fertilized to form a second generation of females). There is thus 
no alteration of sexual and non-sexual generations at all; and, with 
eharacteristie appreciation of a paradox, Professor Brooks subse- 
quently emphasized the fact that the poet naturalist Chamisso, in 
discovering, in 1814, “ Alternation of Generations” in Salpa, had 
discovered a phenomenon where it did not exist, though subse- 
quently found common enough in many other animals. With the 
continuity of interest so marked in him, the life history of Salpa, 
as thus revealed, continued to be one of the living thoughts in Pro- 
fessor Brooks’s mind for a long period of years, and, with the accu- 
mulation of material and results of researches afforded by his sum- 
mer work, culminated in the monograph Salpa—a quarto of nearly 
four hundred pages and fifty odd plates—published in 1893, or after 
nearly twenty years of sustained interest in this complex problem. 
In this volume we find first a coherent view of the intricate lite 
history of this animal illuminated by such metaphors as make the 
necessary technicalities both readable and thinkable. For instance, 
“ A chain of Salpa may be compared to two chains of cars on two 
parallel tracks, placed so that the middle of each car on one track 
is opposite the ends of two cars of the other track, and each joined 
by two couplings to the car in front of it on its own track, and in 
the same way to the one behind it, and also to those diagonally in 
front of it and behind it on the other track.” Again, in speaking of 
that startling process of egg development that makes the embryology 
of Salpa one of the apparently insoluble problems of this branch of 
inquiry, he says: “ Stated in a word, the most remarkable peculiarity 
of the Salpa embryology is this: It is blocked out in follicular cells, 
which form layers and undergo foldings and other changes which 
result in an outline or model of all the general features in the or- 
ganization of the embryo. While these processes are going on the 
development of the blastomeres is retarded, so that they are car- 
ried into their final position in the embryo while still in a rudimen- 
tary condition. Finally, when they reach the places they are to 
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oceupy, they undergo rapid multiplication and growth and build 
up the tissues of the body, while the scaffolding of follicle cells is 
torn down and used up as food for the true embryonic cells. An 
unaginary illustration may help to make the subject clear. Sup- 
pose that while carpenters are building a house of wood the brick- 
makers pile clay on the boards as they are carricd past, and shape 
the lumps of clay into bricks as they find them scattered through 
the building where they have been carried with the boards. Now, 
as the house of wood approaches completion, imagine the bricklav- 
ers build a brick house over the wooden framework and not from 
the bottom upward, but here and there wherever the bricks are to 
be found, and that as fast as parts of the brick house are finished 
the wooden one is torn down. To make the analogy complete we 
must imagine that all the structure which is removed is assimilated 
by the brieks, and is thus turned into the substance of new bricks to 
carry on the construction.” 

Following that descriptive portion of the work comes a most in- 
teresting interweaving of facts gathered in wide experience with 
a scientific imagination possible only to one who had lived and 
thought in close sympathetic contact with tropical marine life. It 
is an account of the present conditions of life along tropical shores 
aud the probable steps that led to the evolution of the innumerable 
sedentary and creeping things from the ancestral forms that floated 
on the surface of the ocean before there were shores. Charming 
reading for the layman, and for the specialist a broadening poetic 
insight into life as it is and as it was when the world was young and 
the pelagic forbears of the vertebrates competed with their simpler 
associates in the annexation of the bottom as a vantage ground for 
the “benevolent assimilation” of later immigrants. The third 
portion of the work follows a most commendable plan: “ Scientific 
controversy is so unprofitable that I shall try to make it as subor- 
dinate as possible, that the reader may devote all his attention to 
the life history of Salpa, without interruption at every point where 
my own observations confirm or contradict the statements of 
others.” This section deals with the refutation of criticism of the 
author's interpretations, and endeavors to harmonize the discords 
that in this, as in all complex morphological resedareh, make prog- 
ress slow though surer. 

The above brief references to the research work of the subject 
of this sketch would be too incomplete did we omit mention of his 
papers upon that very interesting and extremely ancient inhabitant 
of the Chesapeake, the Lingula, or of the beautifully illustrated 
memoir of the National Academy of Sciences, describing the crania 
of the Lueayan Indians, an unfortunate race of gentle beings dis- 
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covered by the Spaniards and treated as part of the live stock of 
the New World and soon annihilated, leaving but a few bones, and, 
as Professor Brooks tells us, our familiar and pleasant word “ ham- 
mocks,” as evidences of their having been. 

Coming to maturity in the period of general acceptance of the 
Darwinian hypothesis of organie evolution, Professor Brooks was 
naturally deeply influenced, and no one who has read his works can 
doubt his allegiance to natural selection as a powerful factor in the 
formation of the present order of living things. In the American 
Naturalist for 1877 he published the first outlines of a provisional 
hypothesis of pangenesis that sought to “combine the hypotheses 
of Owen, Spencer, and Darwin in such a way as to escape the objec- 
tions to which each is in itself liable, and at the same time to retain 
all that renders them valuable.” In 1883 the same hypothesis— 
that variations are perpetuated chiefly through the male line by 
special gemmules, and that the female is essentially conservative 
—was elaborated in book form under the title of The Law of He- 
redity. 

Thenceforth, in intervals of research work, Professor Brooks 
has contributed to various periodicals, notably the Popular Sci- 
ence Monthly, such essays upon kindred topics as spontaneously 
arose in his mind in connection with current work here and abroad. 
Some of these of a general philosophical interest have been ineor- 
porated with lectures, originally given to students in Baltimore, as 
The Foundations of Zodlogy, brought out this year by the Macmillan 
Company as Volume V of the Columbia University Biological Series. 
This, it will be noted, is dedicated “To Hobart College, where I 
learned to study, and, I hope, to profit by, but not blindly to follow, 
the writings of that great thinker on the principles of science, 
George Berkeley,” and its keynote might be said to be difficult to 
hold, expressing the standpoint of one who says “ The proof that 
there is no necessary antagonism between mechanical explanations 
of human life and belief in volition and duty and moral responsi- 
bility seems to me to be very simple and easy to understand.” 

Though thus active in pushing forward the limit of fact and 
theory in the domain of pure science, Professor Brooks has not 
shirked the duty that falls to every member of society, but has 
labored earnestly to build a sound basis for immediate practical ap- 
plication of zodlogical research. In 1876 he organized a summer 
zoological laboratory for teachers and others in Cleveland, with 
the co-operation of two other young Clevelanders—A. H. Tuttle, 
now Professor of Biology in the University of Virginia, and I. B. 
Comstock, Professor of Geology in the University of Arizona. 

Identifying himself with the interests of the community in 
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which he had east his lot, he interested himself in the establishment 
of such edneational influences as that of a public aquarium, and it 
was through no fault of the sower that the seed laboriously sown 
fell upon stony ground. In the winter of 1880 he gave a course 
of lectnres and of laboratory work for teachers in the schools of 
Baltimore. 

Again, lis early studies of the development of the oyster (for 
which he was awarded the niedal of the Société d’Acclimatisation 
of Paris in 1883), his discovery that the American oyster could be 
reared like fish from artificially fertilized eggs, since he found it 
to have a different life history from its European fellow, led him 
to realize the greater possibilities that awaited our oyster indus- 
trices when they should be based upon scientifie fact. Living amid 
a population dependent to no small extent upon these industries, 
Professor Brooks threw himself with enthusiasm into the problem 
of warding off the ruin that comes to every enterprise expanding 
faster than its capital is replenished, and eagerly sought the means 
to magnify without deterioration so important a factor in the ex- 
istence of the Commonwealth. As chairman of the Oyster Com- 
mission appointed by the General Assembly of Maryland in 1882, 
he drew up the long, detailed, and well-illustrated report, issued in 
188+, which set forth the condition of the oyster beds in the Chesa- 
peake Bay and their deterioration from overwork, and suggested 
a Icgislative remedy in the form of a bill designed to remove this 
industry from that primitive, barbaric stage in which our communal 
ownership of migrant birds and fish still remains, and to place it 
upon the secure basis of personal ownership underlying other live- 
stock business. But it is difficult to change the customs of centu- 
ries’ standing, and prophets rarely see the fulfillment of their predic- 
tions. Many leetures and the issue of a popular book—The Oyster, 
1501—were necessary labors assumed by Professor Brooks before 
the pubhe mind was educated to some appreciation of the nature 
of the problem, and the fruits of his labors are yet to be matured 
and gathered. 

Gut it is not so much by discovery of new facts or by aid to 
the community in which one may chance to live that a man exerts 
his best influence upon mankind; rather by his suecess in inspir- 
ing others to see whatever of good there may be in his point of view 
and method of attack upon old problems, that his followers may 
keep alive and enlarge what he stands for in the growth of civili- 
zation. As a teacher Professor Brooks has exerted a powerful in- 
fluence by the stimulus of example in his whole-hearted devotion 
to research, by originality of suggestion, and by his elear intuition 
of the essential factors in morphological problems. Convinced 
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that naturalists, like poets, are born and not made—or, if so, then 
self-nade—his teaching has been free from that too easily acquired 
hallucination that the forcible introduction of facts, and frequent 
extraction of words by means of examination, are a possible means 
to the making of zodlogists, or what you will to order, to be ticketed 
and branded as such after a fixed term of the above process. Those 
who are strong enough to grow in the open have found in him a 
genial sunshine, but those needing hothouse forcing have sometimes 
missed, perhaps, the care necessary to bring them to a marketable 
state. 

Many who have followed his lectures will recall the clearness 
and simplicity with which complex and puzzling questions were pre- 
sented to their minds; the skull of the bony fish soon lost its terrors, 
while the homologies of the limb bones were brought to the mind 
in a graphic way, sure to leave a deep impression. Directness and 
lucidity, with freedom from investment of unessentials, are char- 
acteristics of lis teaching and prominent features in his too little 
known Handbook of Marine Zodlogy, which, despite technical faults, 
was so original and honest, so free from closet natural history, that 
it marked an era in the advance of biological instruction. It was 
a direct appeal to the concrete study of living animals at a time 
when zodlogy for students was still the learning of text-books, and 
text-books were too often in spirit but modernizations of Pliny or 
of Aldrovandus. 

It is this removal of the impeding paraphernalia of custom- 
bound authority, and a direct, childike communion with Nature 
in search of truth by one’s unaided labor, that this man has to offer 
to those who come under his sway as teacher; with what success 
will be evident from the work of those who recently united to honor 
his fiftieth birthday with a portrait that might recall him to them 
as he taught them, and from the work of those who, in coming years, 
will enjoy the privilege of contact with his genius and be led to 
“seek admission to the temple of natural knowledge naked and not 
ashamed, like little children.” 


Forestry, Professor Fernow said in his paper at the American Associa- 
tion, is not, as it seems to be popularly believed, “‘ Woodman, spare that 
tree,” but “Woodman, cut those trees judiciously.” The handling of a 
slowly maturing crop like forest trees requires especial consideration of a 
problem quite unlike any other that presents itself to the business man. 
The trees ripen slowly, a full century often being necessary to the com- 
plete development of growth. Obviously it would be inadvisable to cut 
down the product and then wait a hundred years for further income frem 
the land; another system is necessary, where merely the interest is taken, 
in trees which are in a condition to cut, while the principal, the forest 
itself, remains always practically intact. 


410 


POPULAR SCIENCE MONTHLY. 


Editor’s Zable. 


PRIMITIVE MAN. 


WO artieles contributed to the 

April and May numbers of the 
Fortnightly Review by Mr. J. G. 
Frazer, the learned author of The 
Golden Bough, and more recently of 
a monumental edition of Pausanias, 
are worthy of the close attention of 
all who are interested in the early 
history of mankind. The articles are 
entitled The Origin of Totemism, 
and the object of the writer is to show 
that on this obscure subject a flood 
of light has been shed by the lately 
published researches of Messrs. Spen- 
eer and Gillen into the beliefs and 
practices of the native tribes of cen- 


tral Australia, those tribes being | 


perhaps the best representatives 
now anywhere surviving of the most 
primitive condition of the human 
race. Mr. Baldwin Spencer, formerly 
a Fellow of Lincoln College, Oxford, 
is at present Professor of Biology in 
the University of Melbourne, while 
Mr. Gillen is a special magistrate in 
South Australia, charged with the 
protection of the aborigines. In their 
work, Mr. Frazer observes, “ We pos- 
sess for the first time a full and au- 
thentie account of thoroughly primi- 
tive savages living in the totem stage 
and practically unaffected by Euro- 
pean influence. Its importance,” he 
adds, “as a document of human his- 
tory can, therefore, hardly be over- 
estimated.” 

Evolution, it has often been re- 
marked, and is again remarked by the 
writer of these articles, is an outeome 
of the struggle for life, and is rapid 
and vigorous or slow and feeble, ac- 
cording to the intensity of the strne- 
gle and the number and variety of 
the competing clements. Among the 
great land masses of onr planct Aus- 
tralia is the smallest; and, owing to 
this circumstance, and also tuo its 


physical conformation, which ren- 
ders large areas unfit for the main- 
‘tenance of life, population has been 
much restricted and competition has 
j been at a minimum. Hence the ex- 
ereraely backward and undeveloped 
condition of its native tribes, a con- 
dition which enables us, as Mr. Fra- 
zer observes, to detect humanity in 
the chrysalis stage, and mark the first 
blind gropings of our race after lib- 
erty and light. 

The account given of these tribes 
contains indeed some very remark- 
cable details. For example, “ though 
‘they suffer much from cold at night 
under the frosty stars of the clear 
Australian heaven, the idea of using 
-as garments the warm furs of the 
wild animals they kill and eat has 
never entered into their minds.” 
They attribute the propagation of 
the human race wholly to the action 
‘of spirits, to whom they attribute a 
_feecundating power, treating as whol- 
ly irrelevant to the matter any con- 
tact of the sexes. The idea of natu- 
ral causation scems to be one which 
they have no power to grasp. They 
believe that various results are de- 
pendent on special antecedent con- 
ditions, but it is a pure matter of 
‘aecident what they shall conceive 
‘the conditions in any ease to be. 
| Here we come to the origin of to- 
‘temism. Heretofore totemism has 
been considered, broadly speaking, 
as the identification of themselves 
by some group of savages with a 
particular plaut or animal or other 
manifestation of the powers of Na- 
'ture, accompanied by a complete or 
partial faloo, so far as the group in 
-question is eoneered, of the ami- 
mal or other object adopted as to- 
item, and also by a rnle prohibiting 
“marriage within the group. What 
Messrs. Spencer and Gillen have suc- 
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ceeded in doing has been to observe 
and detect the significance of certain 
practices of the Australian tribes 
which have never been observed, or 
at least never understood, before. 
At a certain time of the year, it 
appears, each totemistic tribe goes 
through elaborate ecremonies of a 
purely magical character for the pur- 
pose of promoting the growth and 
multiplication of the particular ani- 
mal or plant, if it be one useful for 
food, with which the tribe is identi- 
fied, or of antagonizing its evil ef- 
fects if it be of a hurtful character. 
As “there is scarcely an object, ani- 
mate or inanimate, to be found in 
the country occupied by the natives 
which does not give its name to some 
totemic group of individuals,” the 
general scheme of things is pretty 
well looked after in the various cere- 
monies that are practiced by the 
different groups. Attention is here 
drawn to the essential difference be- 
tween religion and magic, religion 
being an attempt to propitiate or 
conciliate the higher powers, while 
magic undertakes to coerce them. 
“To the magician,” as Mr. Frazer 
observes, “it is a matter of indiffer- 
ence whether the cosmic powers are 
conscious or unconscious, spiritual 
or material; for in either case he im- 
agines that he can force them by his 
enchantments to do his bidding.” 
The ceremonies of the native Aus- 
tralians, as we have said, are wholly 
magical. They have the same kind 
of faith in their ineantations and 
other strange performances that the 
modern man of science has in the 
preparations he makes for a physical 
experiment. The difference is that 
imagination or the crudest kind of 
symbolism has suggested the methods 
of the savage, while a careful scru- 
tiny and comparison of facts has dic- 
tated those of the man of science. 
The proprium of the savage mind is 
an utter insensibility to evidence, or 
rather a lack of all power of conceiv- 
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a total ineapacity for feeling any 
necd of it. The scientific man, on 
the other hand, feels that he needs it 
every hour and every moment. 

It may be interesting to quote the 
description given by Mr. Frazer, 
after Messrs. Spencer and Gillen, of 
the ceremonies performed by the men 
whose totem is the “ witechetty grub,” 
a creature much prized as an article 
of dict by the natives. 

“The men of the witchetty-grub 
totem repair to a shallow cave in a 
ravine where lies a large block of 
quartzite, surrounded by some small 
rounded stones. The large block rep- 
resents the full-grown grub; the 
small stones stand for the eggs. On 
reaching the cave the head man of 
the totem group begins to sing, while 
he taps the large block with a wooden 
trough, such as is used for scooping 
the earth out of burrows. All the 
other men at the same time tap it 
with twigs of a particular gum tree, 
chanting the while. The burden of 
their song is an invitation to the in- 
sect to go and lay eggs. Next, the 
leader takes up one of the smaller 
stones, representing an cgg, and 
strikes each man in the stomach with 
it, saying, ‘You have eaten much 
food,’ after which he butts at the 
man’s stomach with his forehead. 
. . - Ceremonies of the same sort are 
performed at ten different places. 
When the round has been completed 
the party returns home. Here, at 
some distance from the camp, a long 
structure of boughs has been got 
ready; it is designed to represent the 
chrysalis from which the full-grown 
insect emerges. Into this structure 
the men, each with the sacred design 
of the totem painted in red ochre and 
pipe clay on his body, enter and sing 
of the grub in the various stages of 
its development. After chanting 
thus for a while they shuffle out of 
the mock echrysalis one by one, with 
a gliding motion, singing all the time 
about the emergence of the real in- 


ing what evidence is, and therefore |} sect out of the real chrysalis, of 
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which their own performance is 
clearly an imitation.” 

The Emu men have their own 
ceremonies, equally elaborate and 
quite as well adapted to promote the 
multiplication of emus as those of 
the witchetty-grub men to produce 
an abundance of witchetty grubs. 
The carnestness which is thrown into 
these ceremonies is beyond all ques- 
tion; and it seems to be clear that 
each totemie group in turn takes up 
its own burden of social responsibil- 
ity: each has its duty to the tribe as 
a whole, and performs it to the best 
of its ability. Through their united 
efforts, as they firmly believe, the va- 
rious processes of Nature are main- 
tained in satisfactory activity; the 
succulent grub comes forth in due 
season and in reasonable quantity; 
the emu, the kangaroo, the bandicoot, 
and other useful animals keep up 
their numbers and continue to fur- 
nish food for the community; the 
hakea flower and the manna of the 
mulga tree grow in normal abun- 
dance; the winds blow; the streams 
flow; the clouds yield rain and the 
sun goes on shining by day and the 
stars by night, with, on the whole, an 
admirable regularity. A more satis- 
factory system it would really be dif- 
ficult to conceive. How absurd, not 
to say profane. it would be for any 
one to suggest that ceremonies whieh 
were so abundantly justified by 
results might without danger be 
omitted! Skepticism is indeed very 
much out of place in certain stages 
of human development. 

The interesting feature, however, 
as Mr. Frazer holds, in the deserip- 
tions given by the two Australian 
writers we have named is the proof 
they afford that totemism, instead of 
being an irrational, unexplainable 
aberration of the nascent intelleet of 
man, was really a scheme for secur- 
ing the greatest possible multiplicity 
of benefits for the savage community. 
The whole tribe was divided into 
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look after some function of Nature 
and keep it up to the mark. Here 
was a notable step in the direction of 
division of labor. How it came 
about that the particular animal or 
plant which was the totem of a group 
beeame wholly or partially taboo to 
the group is not very easily ex- 
plained; but it seems not impossible 
that some sense of tribal duty, gradu- 
ally developed, kept those who were 
eredited with providing any particu- 
lar food element from being them- 
selves greedy consumers of it. So 
far as that article was concerned they 
may have felt themselves as sustain- 
ing somewhat the character of hosts 
or entertainers of the tribe, and it 
may thus have became the custom 
that they should cither not partake 
at all of that special thing, or partake 
of it only sparingly. If so, we find 
the foundations already laid both of 
politeness and of morality. It is an 
interesting question how far the no- 
tions which have been described have 
died out of modern civilized society. 
That they are wholly extinet it would 
be rash to affirm. There are many 
traces, indeed, of the surviving influ- 
ence of symbolism, and here and 
there lingering tendencies toward a 
belief in magie are easily discover- 
able. Perhaps the wisest of us may 
learn to understand ourselves a little 
better by studying the operations of 
the human mind in its very earliest 
stages, before reason had yet shaken 
itself free from the random sugges- 
tions of sense. 


THE BOSTON PUBLIC LIBRARY AND 
SCIENCE. 

Apropos of the recent notable 
issue, by the Boston Publie Library, 
of a comprehensive Bibliography of 
the Anthropology and Ethnology of 


| Kurope, to accompany Professor Rip- 


ley’s Raees of Europe, the twofold 
and diversely opposed interests of a 
great institution of this sort are 
ealled to mind. On the one hand are 


groups, and cach group undertook to | its manifold obligations to the great 
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mass of the public, to the average 
reader, to the ubiquitous novel and 
fiction consumer, to private clubs, 
and to school children. A field of ac- 
tivity and value in popular education 
is involved, scarcely secondary to 
that of the public schools, appealing 
to the general reader, the taxpayer, 
and, above all, to the well-wisher for 
democratic political institutions and 
representative government in the fu- 
ture. In stimulating work of this 
character in Boston, in bringing the 
Public Library into deserved promi- 
nence among the educational institu- 
tions of the community, Mr. Herbert 
Putnam achieved great and deserved 
success during his administration, 
winning commendation upon all 
sides. 

The second aspect of public h- 
brary duty is revealed by the recent 
undertaking at Boston above men- 
tioned. It concerns the relations of 
great libraries to science, to original 
research, not to the average reader, 
but to the specialist. Instead of the 
purchase of twenty copies of David 
Harum, or perhaps of A Bloodthirsty 
and Self-laudatory History of the 
Recent Spanish War, by One who 
killed fifty men with his own hand, 
to mect a sudden demand on the part 
of readers, the expenditure of per- 
haps an equal sum of money for some 
rare and costly work in a foreign 
language, intelligible to but half a 
hundred men in the entire city, is 
involved. Such obligations do not 
of course rest upon libraries of sec- 
ondary size and importance. Their 
path of duty is clearly marked out 
for them in the interests of the pub- 
lic, both on the score of financial 
ability and of demand as well. With 
the leading libraries of the country 
the case is different. Our universi- 
ties are fast taking rank with the 
very best in Europe. Specialists in 
science and technology, the peers of 
those abroad, are plentiful on every 
hand. Oftentimes their private 
means are as limited as their ap- 
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preciation and ambition are great. 
Without these rare books—the tools 
of their trade—they are powerless. 
Tn former days they were denied the 
opportunity for research, or else were 
obliged to spend months of study in 
Europe. We have the men and the 
minds here in America now; there 
is every indication that the books 
and apparatus are speedily becoming 
available as well. 

This Bibliography of the Boston 
Public Library is a case in point. A 
collection of works relating to the 
physical history, the origins, migra- 
tions, and languages of the peoples of 
Europe is indicated upon its shelves, 
in all probability, we venture to pre- 
dict, superior to any single one exist- 
ing in Europe. This startling state- 
ment is based upon several consid- 
erations familiar to any specialist. 
Scientific book materials are of two 
classes. The first are the expensive 
and compendious volumes, generally 
to be found in great libraries, al- 
though oftentimes the paucity of 
their scientific collections is very sur- 
prising, especially in all that con- 
cerns the newer sciences of biology, 
anthropology, and the like. The sec- 
ond order of publications, often rarer 
and scientifically more valuable than 
the first, are the scattered mono- 
graphs or pamphlets published in all 
manner of forms and by societies, 
oftentimes ephemeral and of all de- 
grees of eminence. This second 
class of materials is generally richly 
represented in the collections of the 
various scientific societies, especially 
in the form of reprints presented by 
the authors. But the great and ex- 
pensive tomes are seldom thus pre- 
sented, and the societies can seldom 
afford to purchase them. Thus it 
comes about that these two classes of 
raw materials have to be separately 
hunted down, being rarely found to- 
gether. For example, the library of 
the Société d’Anthropologie at Paris, 
judging by its printed catalogues, 
while abounding in scattered mono- 
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graphs and reprints, contains very 
few of the expensive volumes. One 
must seek these, and if they be in 
English or German, very likely in 
vain, In the Biblothéque Nationale. 

The Publie Library of the city 
of Boston has apparently tried an ex- 
periment in this direetion, and is 
eertainly to be congratulated upon 
the result. To a very rich colleetion 
of standard works has been added, 
by co-operation with a speeial inves- 
tigator, a large part of the flotsam 
and jetsam which is of such extreme 
value to the student of original 
sourees. The library has set a worthy 
example of encouragement to re- 
search; it has offered definite proof 
of the ability of our Ameriean insti- 
tutions to rival their European con- 
temporaries. And a peculiarly ap- 
propriate rounding-out to the sue- 
cessful eareer in the distinetively 
popular phases of administration of 
the institution of the late librarian, 
Mr. Herbert Putnam, is afforded in 
this work, the last at Boston offi- 
cially, perhaps, to bear his signature 
and the stamp of his approval. 


OUR RACE TROUBLES. 


Ture artiele whieh we publish in 
the present number of the Monthly, 
under the title of The Raee Problem 
in the United States, is a sequel to 
one which appeared in the May num- 
ber entitled The Negro Question. 
30th writers have a speeial aequaint- 
ance with the subject, and are widely 
known as active workers for the ele- 
vation of the negro raee—Mr. Booker 
T. Washington, the writer of the see- 
ond article, being himself one of its 
most distinguished representatives. 
While both manifest abundant sym- 
pathy with the negro, and a deep 
sense of the pressing nature of the 
problems to which the presenee of a 
large negro clement in the population 
of certain of our States gives rise, 
they virtually acknowledee that it is 
extremely difficult in discussing the 
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subject to do more than present a 
few broad general views. That there 
is a very bad condition of things 
in some of our Southern States no 
one will dispute. The erimes which 
have been committed by white men, 
in avenging real or supposed erimes 
committed by black men, stamp 
a character of utter savagery on the 
eommunities in which they have oc- 
eurred, and in which they have re- 
mainedunpunished. Atthesametime 
there is no doubt that the existence 
of so large a negro clement in the 
South constitutes a serious obstacle 
to the moral and intellectual as well 
as to the eceonomic development of 
that part of the country, and tends 
to keep alive a dangerous condition 
of pubhe feeling. Our contributor, 
Dr. Curry, states significantly that 
he could give very impressive details 
on this point, were it not that it 
would furnish altogether too un- 
pleasant reading. 

What are we going to do about 
it? No doubt we have before us an 
illustration of the old adage, “ The 
fathers have eaten sour grapes, and 
the children’s teeth are set on edge.” 
The South had its “ peeuliar institu- 
tion ” for some gencrations, and held 
to it with extraordinary tenacity— 
went to war rather than give it up. 
Now, by the simple foree of events, 
the old patriarchal and slaveholding 
system is broken up, and there the 
former slaves and their deseendants 
are—eimancipated citizens who have 
their rights under the Constitution, 
and who therefore have to be reck- 
oned with. They can not be de- 
ported against their will; they have 
the same right to live in the country 
that any white man has. 

Manifestly there is but one hon- 
orable way of dealing with the 
blacks, and that is to treat them 
with absolute justice. Upon this 
point we are in entire agreement 
with Mr. Booker T. Washington. If 
a black man is excluded from the 
suffrage on account of his ignorance, 
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let the equally ignorant white manj|no very creditable sense, and who 
be equally excluded. We have great | constitute a distinct menaee to the 
faith in the edueative effect of Jus-| stability of society. 

tice, and a firm administration of | We would therefore urge most 
law. It would at once raise the self-| earnestly upon all who take an in- 
respect of the negro to know that | terest in the education of the colored 


what was law for the white man was 
law for him, and vice versa; and 
self-respect is a sure ground for 


race to keep in view above all things 
the importance and necessity of fit- 
ting the negro to take an active part 


further advance. In the matter of}in the practical industries of the 
education, we hold that educa- country, and above all in agricul- 
tion for the colored race should | ture. An education directed mainly 
be almost wholly of a_ practical, to this end would do far more to de- 
kind. We go further, and say! velop his intelligence than one of a 
that the education given to white| more abstract and ambitious charac- 


children everywhere might with 
great advantage be much more prac- 
tical than it is. The proper educa- 
tion for any individual is that which 
will tend to make him more efficient, 
successful, and self-sufficing in the 
position which he is called to occupy. 
This principle, far from implying a 
stationary condition of the individ- 
ual, is precisely the one which pro- 
vides best for his advancement. It 
is the man who is thoroughly com- 
petent for the work he has at any 
given moment to do who passes be- 
yond that work to something better. 
The misery of existing systems of 
education is that to so large extent 
they educate for a hypothetical posi- 


tion beyond that for which an imme- | 


‘ter and would furnish a far better 
foundation for suecess in life. Far 
from tying the negro down to man- 
‘ual oceupations, it would prepare the 
-way for his eventual participation in 
‘all occupations. But occupation for 
occupation, where is there one that 
can reasonably be rated higher than 
the intelligent and successful cul- 
tivation of the soil? If the negro 
problem can not be solved by com- 
mon sense and common honesty it 
/ean not be solved at all. Before giv- 
ing it up as insoluble we should 
‘make full proof of these homely spe- 
cifies. We have long been proclaim- 
ing that the negro is a man and a 
brother; let us therefore treat him 
as such, and if we find out any- 


diate preparation is necessary. The thing that is particularly good for 
result is that the schools unload’ his moral and intellectual improve- 
upon the community year by year a| ment, let us try a little of it our- 
levy of adventurous youths who at! selves. It surely will not do us any 
once begin to live by their wits in | harm. 


Scientific Literature. 
SPECIAL BOOKS. 


The Lesson of Popular Government * is a fruit of thirty years’ study, 
by Mr. Bradford, of certain peculiarities in the political workings of our 
institutions. The book is not for those who consider it patriotic to shut 
their eyes to whatever is going wrong, but for those whose regard for the 
Federal Constitution and the organization of our governments is only in- 


* The Lesson of Popular Government. By Gamaliel Bradford. New York: The Macmillan Com- 
pany. Two volumes, Pp. 520 and 500. Price, $4. 


416 POPULAR SCIENCE MONTHLY. 


ereased by the consciousness of the strain to which they are exposed, and 
who feel strongly that while the principles of the Government and the char- 
acter of the people “are still sound and reliable, some modifications and 
readjustments of the machinery must take place, unless we are to drift 
through practical anarehy and increasing corruption to military despo- 
tism.” For the sake of putting the subject in a clearer light, the three 
more prominent approaches to democratic government in modern times— 
those of England, France, and the United States—are studied compara- 
tively in the former part of the work. The carrying on of governments 
in accordance with the expressed wish of the people is spoken of in the be- 
ginning as the appearance of a new force which has changed the whole 
face of society, and points to still greater changes in the future. How it 
has worked in the three countries in which it has been in operation for a 
little more than a century, and what it has done, are the questions which 
the author undertakes to answer. In England, popular government has 
taken the form, with a powerless hereditary sovereign commanding univer- 
sal loyalty, of a ministry responsible to a Parliament, which is directly 
responsible to the people. In France, the executive is controlled by a legis- 
lative body chosen by universal suffrage, the majority of which is held 
together by party discipline. The virtue of this government is undergoing 
a supreme test in the Dreyfus case, the right issue of which would show 
a greater proportional advance in true liberty and the justification of popu- 
lar government than has taken place in any other nation. In the United 
States, power is passing more and more into Congress, a body chosen sepa- 
rately from the President, whose members are actuated by personal, local, 
and partisan motives, and rarely rise to the conception of broad national 
views or look further than to the immediate present, while the nation 
at large and the Executive are without representation such as insures the 
co-operation of the ministry and Parliament in England. In all other 
respects than appointments to office, which must be made “in strict sub- 
ordination to the demands of members of his party in both Houses of Con- 
gress,” the reeognized power of the Exeeutive is confined within very nar- 
row limits. In matters of legislation he has no voice whatever beyond 
general recommendations, such as are open to any citizen, and to which 
Congress pays little or no attention. In fact, that body resents anything 
like an expression of opinion from the President. The system is not en- 
eouraging to the filling of the office by men of the first rank, and men of 
that rank seldom reach it. The House of Representatives, meeting every 
two years a new body, suffers from its entire want of cohereney and the 
absence of a qualified leader, and falls an easy prey to the lobbyist and the 
boss. So, while “there are still many, perhaps the majority, of men of 
good character in publie life, the tendency is steadily downward.” It has 
been customary in some quarters to charge the evils we suffer upon uni- 
versal suffrage, but Mr. Bradford maintains that it is this which to-day 
is keeping up the charaeter of the Governinent, and that but for the 
restraints imposed by it our political condition would be a great deal 
worse than it is. Further ight is sought upon the situation, and further 
pictures are given of the conditions existing in comprehensive reviews of 
the State and municipal governments of the country. In considering pro- 
posed remedies the referendum is dismissed as tending to destroy person- 
ality and diffuse responsibility even more than is done now—the reverse of 
the concentration of executive power as the only really indispensable part 
of the Government, which should be sought. The enforcement of this 
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principle of executive supremacy with immediate responsibility is the 
purpose of the book. Mr. Bradford would obtain this by giving the repre- 
sentatives of the administrative departments seats in the House, with power 
to suggest legislation, make explanations, and participate in debate. His 
final argument is that it can not be charged that democracy is a failure; 
but, “with a wholly new force introduced into the world, the proper ma- 
chinery for its application has not yet been employed. In its nature it 
is reasonable, sound, and, on the whole, beneficent.” Using the words of 
an English writer, “the failures of government in the United States are 
not the result of democracy, but of the craftiest combination of schemes 
to defeat the will of democracy ever devised in the world.” 


WE have already published a fairly comprehensive review of Richard 
Semon’s In the Australian Bush,* based upon the German original, by 
Prof. E. P. Evans, in the fifty-second volume of the Monthly (November, 
1897). But little needs to be added to what Professor Evans has said of 
the book besides announcing the appearance of the English edition, the 
translation for which was written under the author’s own superintendence, 
and the contents of which do not differ in any important particular from 
the German impression. Professor Semon went to Australia on a special 
zoological mission, and spent two years there. His purpose was the study of 
the wonderful Australian fauna, the oviparous mammals, marsupials, and 
ceratodus (lungfish). These animals represent forms which, with a few 
notable exceptions, have long since become extinct in other countries, where 
they have to be studied in such parts of their bony forms as happen to have 
been preserved in the rocks, while here they can be examined alive and in 
the flesh—* living fossils,” as the author fittingly calls them, links between 
the present age and one of the geological periods of the past. His observa- 
tions on these subjects are in course of publication in a special scientific 
work, not quite half of which has appeared. The present volume consists 
in the notes of travel and adventure, the dealing with men, the anthropo- 
logical studies, and what we might call the obiter observations of the ex- 
pedition. Almost simultaneously with Professor Semon’s narrative we 
have from the same publishers another book, on The Native Tribes of Cen- 
tral Australia,t which deals more fully, exclusively, and perhaps more ex- 
pertly with the anthropology of a part of the Australian continent. Of the 
authors, Mr. Gillen has spent the greater part of the past twenty years in 
the center of the continent, and as sub-protector of the aborigines has had 
exceptional opportunities of coming in contact with the Arunta tribe; and 
both of them have been made fully initiated members of that tribe. Though 
both about Australia, the two books do not cover the same ground. Aus- 
tralia is very large, and its physical conditions are such that the groups 
of tribes inhabiting the various regions have for a long period of time been 
isolated from one another and have followed different lines in develop- 
ment. Professor Semon’s observations were made in the Burnett district 
of northeastern Queensland, while those recorded in the work of Spencer 
and Gillen were made in the very center of South Australia and of the con- 
tinent. Consequently, in reading them we read really about different 
things. Jn addition to the investigation of various customs, such as those 


* In the Australian Bush, and on the Coast of the Coral Sea. Being the Experiences and Observa- 
tions of a Naturalist in Australia, New Guinea, and the Moluccas. New York: The Macmillan Com- 
pany. Pp. 552. Price, $6.50. 

+ The Native Tribes of Central Australia. By Baldwin Spencer and F. J. Gillen. New York: 
The Macmillan Company. Pp. 671, with maps and plates, Price, $6.50. 
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conneeted with initiation and magic, special attention has been paid by 
Messrs. Spencer and Gillen to the totemie system and to matters conneeted 
with the soeial organization of the tribes; and here again the authors insist 
upon the differences between the groups of tribes, and that the customs 
of no one tribe or group can be taken as typical of Australia generally in 
in any other sense than as broad outline. Both works deal with considerable 
fullness with the institution of marriage among the Australians, and the 
customs by which too elose intermarriage is prevented. Among other sub- 
jects treated with especial fullness by Messrs. Spencer and Gillen are the 
totems, the bull-roarers, the Intichuma ceremonies (associated with the 
totems), the initiation ceremonies, customs relative to the knockng out 
of teeth, traditions, burial and mourning, spirit individuals, medicine men 
and magie, methods of obtaining wives, myths, clothing, weapons, imple- 
ments, decorative art, and names. Professor Semon formed a moderate 
opinion of the capacity of the Australians. Though coarse and heavy, their 
fnees are not bad looking and have expression. They are “no link between 
monkeys and men, but human creatures through and through,” though of 
one of the lowest types. They have no pottery, no agriculture, no abstract 
ideas of any kind, can not count very far, but are clever in learning to 
write, read, and draw, are experts in signaling, and have their intellect 
and senses “ brilliantly developed in all directions bearing on the bunt,” 
with great dexterity in the use of weapons. 


GENERAL NOTICES. 


Miss Mary H. Kingsley has given | incidents, The Clash of Cultures, and Af- 


in her West African Studies * a book 
marked by pungent wit and striking 
originality in its sketches of adventure 
and observation, and containing in the 
chapters devoted to ethnology results of 
her personal studies. She was already 
known by a record of her adventures of 
a young Englishwoman traveling alone 
through some of the worst regions of 
West Africa, embodied in her book Trav- 
els in West Africa, which was published 
in the latter part of 1898. The present 
book may be regarded, as its name im- 
plies, as the result and the embodiment 
of the afterthoughts of that hazardous 
journey. It includes, after descriptions 
in which the unconventional directness 
of expression is much to be remarked, an 
account of African characteristics and a 
description of fishing in West Africa, 


chapters of a soberer sort on_ fetich, | 


schools of fetich, witchcraft, African 
medicine and the witch doctor, and his- 
torical and economical chapters on Karly 
Trade, French Diseovery, Commerce, the 
Crown Colony System and some of its 


* West African Studics, By Mary H. Kingsley, 
New York: The Macmillan Company. Pp. 633, 
with Map. Price, $5. 


| 218, with plates. 


| rican Property. Miss Kingsley’s ecriti- 
cisms of the present system of adminis- 
tration being regarded as rather destrue- 
| tive, she endeavors to set forth, in a 
chapter entitled An Alternative Plan, 
“some other way wherein the African 
colonies could be managed.” Special at- 
tention is invited by the author to two 
articles in the appendix to the volume 
by M. le Comte C. N. de Cardi and Mr. 
| John Harford. We are pleased to note 
the high appreciation which Miss Kings- 
ley expresses of the anthropological work 
concerning west-coast tribes of our for- 
mer eontributor, Colonel A. B. Ellis—Sir 
A. B. Ellis when he died. 


Mr. Frederick Palmer’s In the Klon- 
dyke * i3 an unpretentious book and free 
| from the appearance of sensationalism, 
| but gives a elear and graphic aecount 


| of the region and its ways and of the 
getting there at the breaking up of win- 
ter. The author was at Dyea late in 
February, having intended to go with a 
; Government relicf expedition which had 


*In the Klondyke, Including an Account of a 

Winter's Journey to Dawson. By Frederick Pal- 

| mer. New York: Charles Scribner's Sons. Pp. 
Price, $1.50. 
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found no occasion to proceed farther. 
Being thus left out, he undertook, with 
dogs and sledges and two companions 
who proved congenial, the “untried jour- 
ney” of six hundred miles over the ice 
fields of the Lewes Lakes and the ice 
packs of the Yukon River, which had 
been the contemplated route of the ex- 
pedition. The start was made about the 
18th of March, with little time to spare, 
because the Yukon was expected to be- 
come impassable by the 20th of April. 
The Chilkoot Pass was achieved in a 
day, and the rest of the journey was 
made “ downhill with the current of the 
river at the rate of eight inches to the 
mile,” in weather that became very vari- 
able, with now hard freezing and now 
slush in the middle of the day. The dif- 
ficulties of the journey must have been 
formidable, with considerable suffering, 
besides a week in a hut with the measles, 
but no complaint further than the men- 
tion of the incidents appears in the au- 
thor’s story. On some of the days the 
thermometer ranged from 10° to 20° be- 
low zero at two o’clock in the morning, 
to 80° above at night, and the author 
“had one ear blistered by the frost and 
the other by the sun in the same day.” 
The party arrived at Dawson just four 
days before the final break-up of the ice 
in the river. Accounts corresponding in 
temper and vividness with that of the 
journey are given of Dawson, the miners 
and mining, the history of the Klondyke 
mining enterprise, Klondyke types of 
character and adventure, the toils and 
trials and profit and losses of the “ Pil- 
grims,” the workings of the Government, 
and the return home to civilization— 
which does not appear, after all, to have 
offered transcendentally superior attrac- 
tions to those who had experienced the 
pleasure of adventure. 


The History of Physics in its Ele- 
mentary Branches * has been prepared 
by Professor Cajori in the belief that 
some attention to the history of a science 
helps to make it attractive, and that the 
general view of the development of the 
human intellect gained in reading a his- 
tory on the subject is in itself stimulat- 
ing and liberalizing. The author has had 


* A History of Physics in its Elementary 
Branches, including the Evolution of Physical 
Laboratories. By Florian Cajori. New York: 
The Macmillan Company. Pp. 322. Price, $1.60. 
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in mind Professor Ostwald’s characteriza- 
tion of the absence of the historical sense 
and the want of knowledge of the great 
researches upon which the edifice of sci- 
enee rests as a defect in the present 
method of teaching. The subject is 
treated by periods. In ancient times 
the Greeks, while displaying wonderful 
creative genius in metaphysics, litera- 
ture, and art, being ignorant of the 
method of experimentation, achieved 
relatively little in natural science. The 
Roman scientific writers were contented 
to collect the researches of Greek pro- 
fessors. Except in a few instances the 
Arabs did not distinguish themselves 
in origina] research. Writers in the mid- 
dle ages were only commentators, and 
knew nothing of personal investigation. 
The physicist of the renascence aban- 
doned scholastic speculation and began 
to study Nature in the language of ex- 
periment. The seventeenth century was 
a period of great experimental as well 
as theoretical activity. In the eight- 
eenth century speculation was less effect- 
ively restrained and guided by experi- 
ments. The nineteenth century “has 
overthrown the leading theories of the 
previous one hundred years, and has 
largely built anew on the older founda- 
tions laid during the seventeenth cen- 
tury.” The evolution of physical labora- 
tories, first for teachers and then for stu- 
dents, is the subject of the last chapter. 


“The Great Commanders Series” of D. 
Appleton and Company is enriched by a 
biography of General Sherman,* whom 
the author, General Manning F. Force, 
styles “the most picturesque figure in 
our civil war.” He was more than this; 
he was its scholar and statesman—a man 
distinguished by the possession of high 
military combined with the best civil 
qualities. Further, as General Force 
well says, “ his character was absolutely 
pure and spotless.” In his dealings with 
the Vigilance Committee in San Fran- 
cisco he assumed a position which it re- 
quired courage of a much higher order 
than a soldier’s to maintain. While com- 
fortably situated as an honored pro- 
fessor in the State Military Academy of 
Louisiana when the Legislature passed 
the Ordinance of Secession, he had no 


* General Sherman. 
Force. 
Pp. 353. 


By General Manning F. 
New York: D. Appleton and Company. 
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hesitation in deciding what to do. He 
at once gave in his resignation in a letter 
that is a model of manliness, declaring 
his preference ‘‘ to maintain allegiance to 
the Constitution of the United States as 
long as a fragment of it survives.” His 
career as a general in the civil war is de- 
scribed at length. Through it all his 
foresight, seeking always to accomplish 
the most with the least expenditure and 
ultimate sulfering, to which his strategy 
was adapted, is conspicuous. At this 
time and afterward his supreme thought 
appears to have been as to what wonld 
best eonduce to the permanent good of 
the republic. To his military ability and 
self-effacing patriotism he added a far- 
seeing wisdom in council that eould al- 
ways be relied upon. “In his most un- 
guarded words his principle was always 
clear, noble, and intensely patriotic, and 
his careless colloquial expressions often 
covered a practical wisdom and insight 
of a most striking kind.” 


In preparing their Tert-Book of Al- 
gebra * the authors, assuming that men- 
tal discipline is of the first importanee 
to every student of mathematics, have 
endeavored to present the elements of 
the science in a clear and logical form, 
while yet keeping the needs of begin- 
ners constantly in mind. Special atten- 
tion is given to making clear the reason 
for every step taken; each principle is 
first illustrated by particular examples, 
and then rules and suggestions for per- 
forming the operation are Jaid down. 
The authors have endeavored to avoid 
apparent conciseness at the expense of 
clearness and aceuracy, and have there- 
by made their volume somewhat larger 
than ordinary text-books, Features to 
which attention is called are the devel- 
opment of the fundamental operations 
with algebraic numbers and the econerecte 
illustrations of these operations; the 
use of type forms in multiplication and 
division and in factoring; the applica- 
tion of factoring to the solution of equa- 
tions; the solutions of equations based 
upon equivalent equations and equiva- 
lent systems of equations; the treat- 
ment of irrational equations; the discus- 

* Text Book of Algebra, with Exercises for 
Secondary Schools and Colleges. By George Eg- 
bert Fisher and Ieaae J. Schwatt. Part I. Phila- 
delphia: Fisher & Schwatt. Pp. 683. Price, 
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sions of general problems and the inter- 
pretation of positive, negative, zero, in- 
termediate, and infinite solutions of 
problems; the treatment of inequalities 
and their applHeations; the outline of a 
discussion of irrational numbers; a brief 
introduction to imaginary and complex 
numbers; and the great number of 
graded examples and problems. 


The material of the Primary Arith- 
metic, Number Studies for the Second, 
Third, and Fourth Grades, of A. R. 
Horabrook (American Book Company), 
has been chosen with careful reference 
to the development of the number sense 
of little children, as notieed by the au- 
thor and as reported by many other 
observers. A distinctive feature of the 
work is the use of diagrams called 
“‘ number tables,” as a conerete basis for 
the child’s thinking while he is getting 
his first ideas of the facts of the addition 
and multiplication tables. In them the 
numbers up to one hundred are pre- 
sented in columns of tens, and so han- 
dled as to exhibit to the ehild’s eoncep- 
tion the relations of the several digits. 
By their use he first learns the proper- 
ties of ten, then of two, and so on 
of the others—not presented in regular 
order, but with a view of exhibiting 
special properties—and their relations 
to one another. The method is ingeni- 
ous and appears useful. 


The study on Rhode Island and the 
Formation of the Union, of the Colum- 
bia University Series in History, Eco- 
nomies, and Publie Law (The Maemil- 
lan Company, New York), was under- 
taken by Mr. Frank Greene Bates in 
order to ascertain why Rhode Island so 
long delayed its ratification of the Fed- 
eral Constitution. The delay seems to 
have been largely a matter of the asser- 
tion of State rights, in which Rhode 
Island appears at that time to have been 
but little, if any, behind Sonth Caro- 
lina. Liberty “ was the presiding genius 
of the spiritual life of the colony, and 
the principle of freedom of conscience 
was never lost sight of; and this could 
not otherwise than heighten the other 
characteristics of the colony—individu- 
alism.” The eourse pursued was the 
natural outcome of the conditions of the 
times, the “ outeropping of the undying 
love of the people of the State for demoe- 
racy and liberty, and their jealousy of 
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all authority outside their own bound- 
aries.” 


“No book up to recent date,’ says 
the author of Pantheism, the Light and 
Hope of Modern Reason, who signs his 
name C. Amryc, and gives no publisher's 
name, “has treated pantheism as econ- 
sistently as it deserves to be treated”; 
and he adds that “it is no ereed; it is 
a logic; it makes absolutely no demand 
upon ‘ belief’; what is not logical is re- 
jected, what is logical to-day is ac- 
cepted, no matter whether it was un- 
logical a thousand years ago or will be 
illogical a thousand years hence; we are 
only responsible for our times.” As pan- 
theism, if it is a true logic, must be ap- 
plicable to all races, the author has not 
chosen his examples from one nation or 
tribe; and he believes that the views he 
expresses are also those of nine tenths 
of what is called modern science. Many 
topies are treated of, some of which 
would not at first thought be associ- 
ated with an exposition of pantheisin. 
The matter and manner of the book are 
various. Parts of it are fairly good read- 
ing; other parts strike us as different. 


A book on The Principles of Agricul- 
ture, prepared by Prof. L. H. Builey as 
a text-book for schools and rural so- 
cieties, is published as a number of the 
Rural Science Series of the Maemillan 
Company ($1.25). In it agriculture is 
treated as a business, not a science, but 
as a business which is aided at every 
point by a knowledge of science. “It 
is on the science side that the experi- 
menter is able to help the farmer. On 
the business side the farmer must rely 
upon himself, for the person who is not 
a good business man ean not be a good 
farmer, however much he may know of 
science.” The principle of the intelli- 
gent application of knowledge is illus- 
trated in a remark of the author's about 
the treating of drainage. ‘The learner 
is apt to begin at the wrong end of his 
problem. In the usual method the pupil 
or reader is first instructed in methods 
of laying drains. “ But drainage is not 
the unit. The real unit is texture and 
moisture of soils—plowing, draining, 
green cropping, are methods of produc- 
ing a given or desired result. The real 
subject-matter for first consideration, 
therefore, is amelioration of soil, rather 
than laying of drains.” Professor Bailey 
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|aims throughout this book to get at 
“the real subjeet-matter for first con- 
sideration ” in matters relating to soils, 
|the plant and erops, and the animals 
‘and stock. 


Ideals and Programmes (C. W. Bar- 
deen, Syracuse, N. Y., 75 cents) is a col- 
lection of thoughtful and suggestive es- 
says, by Jean L. Gourdy, on the prae- 
tical side of sehool life and the teach- 
ing of children. The author’s ideal 
seems to be that the teacher should 
have a plan for her work, preparing for 
it so as to have the whole course marked 
out on general lines for the entire school 
year. Thus, her oeeupation should be to 
qualify herself for doing the work right. 
These statements of general principles 
are followed by essays on reading and 
plans for teaching, correlation as “the 
headstone of the eorner of successful 
teaching, geography, sand modeling, 
field lessons, kindergarten training, and 
diseipline.” The burden of the whole is 
by skillful adaptation to get the best 
possible out of every lesson, in which 
a liberal use of field work assists great- 
ly, and above all to avoid the stiff, for- 
mal, juiceless lessons of the old style of 
teaching. 


There have been several biographies 
of Faraday, most of them now ont of 
print; but the life, work, methods, char- 
acter, and aims of the man—who was 
“beyond all question the greatest scien- 
tifie expositor of his time ’—ean not be 
kept too constantly or too long before the 
minds of students. Weleome, therefore, 
is the easily accessible and convenient 
volume Michael Faraday: His Life and 
Work, which has been prepared by Prof. 
Sylranus P, Thompson, and is published 
|by the Maemillan Company in their 
Century Science Series ($1.25). The 
work by which Faraday contributed so 
much to the advancement of knowledge 
is made prominent, and is illustrated 
largely, due regard being had to the 
limitations of the size of the book, with 
citations from his own journal and 
copies of his drawings. 


A 


In American Indians, a book seeond 
in order but first in date of publieation 
of a series of “ Ethno-Geographie Read- 
ers” (D. C. Heath & Co., Boston), Prof. 
| Frederick Starr has succeeded in con- 
_veying a large amount of information 
‘about our aborigines in a very smal) 
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space, and has done it in a clear style 
and a very satisfactory manner. The 
book is intended as a reading book for 
boys and girls in sehool, to whose tastes 
and capacity it seems well adapted; but 
the author will be pleased if it also in- 
terests older readers, and hopes it may 
enlarge their sympathy with our native 
Americans. Besides the aceounts of the 
tribal divisions, general customs, man- 
ner of life, houses, and institutions— 
which when they are counted up are 
found to be quite numerous—it has ar- 
ticles on the sign language, medicine 
men and secret societies, the mounds 
and their bnilders, George Catlin and 


his work, the cliff-dwellings and ruins of 


the Southwest, the tribes of the North- 
west coast, matters of religious and 
mythological significance, the Aztees, 
the Mayas, and the ruined cities of Yu- 
catan and Central America. 


The revision, for the fifth edition, of 
H. Newell Martin's The Human Body 
(Henry Holt & Co., New York, $1.20) 
was undertaken by Prof. George Wills 
Fitz with the idea of bringing the book 
into accord with the late developments 
of physiology, of simplifying the treat- 
ment of some parts while expanding 
that of others, and of giving edditional 
illustrations. Every effort has been 
made to avoid injuring those features 
of the author’s work which have con- 
tributed to making the book so favor- 
ably known. The changes in the first 
nine chapters are largely verbal; but 
considerable alterations and additions 
have been made in some of the suceeed- 
ing chapters. The directions for demon- 
strations and experiments have been 
greatly enlarged and eolleeted into an 
appendix. They include the new re- 
quirements in anatomy, physiology, and 
hygiene for admission to llarvard Col- 
lege and the Lawrenee Scientific Sehool. 


We have already notieed some of 
Lucy S. W. Wilson’s exeellent Manuals 
on Nature Study, particularly the one 
intended for the guidance of teachers. 
We now have in the saine line the First 
Reader of a series on Nature Study in 
Rlementary Schools (New York: The 
Macmillan Company, 35.cents), a book 
composed of original matter and selec- 
tions which has been prepared “with the 
desire of putting into the hands of little 
children literature which shall have for 
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their minds the same interest and value 
that really good books have for grown- 
up people.” But the author does not ex- 
pect to aceomplish this by merely giv- 
ing the book to the child and leaving 
the reading to work out its own effect. 
Each of the lessons is intended to be pre- 
eeded by a Nature lesson. During or 
aiter the reading a lesson should be 
given in the new words introduced, and 
afterward the lessons should be grasped 
for the sake of thought. The lessons, 
which have appropriate illustrations 
from Nature, present some novel fea- 
tures. Among them is an apparent in- 
tention in the original compositions to 
follow the child’s method of thought. 


The American Elementary Arith- 
metic (American Book Company) is in- 
tended by the author, Prof. WM. A. Bailey, 
to eover the first five years’ work (be- 
ginning apparently very young) in the 
study, and is the first of a two-book 
series. It is divided into two parts— 
for the primary and for the three suc- 
ceeding grades. It contemplates the use 
of apparatus, consisting of paper, paste- 
board, toy money, blocks, and splints. 
The attempt is made to give every sub- 
ject. twiee: first in pietures, and second 
in the particular form of printed words. 
Mathematieal coneeptions are presented 
in the first ehapter in the order in which 
they are supposed to arise in the child’s 
conscionsness—first, once or more, in- 
definitely; next, how many, by holding 
up fingers, laying down sticks, etc.; and 
then by words, and so on—all introdue- 
tory work designed to develop step by 
step a mathematical vocabulary, and to 
form a habit of clear mathematical 
thinking. The laboratory plan is fol- 
lowed in the succeeding chapters. 


In the Language Lessons of J. G. 
Pavk (American Book Company) an ar- 
rangement of the matter is aimed at 
which will draw upon the student for 
such effort as may be expeeted at a given 
stage of advancement, which will cause 
him to think first and then to express 
his thought with elearness and preei- 
sion. In the suceeeding parts are given 
exercises on language work, with special 
drills upon eapitalization and punctua- 
tion, induetive lessons in grammar, and, 
tinally, lessons so graded that a student 
may advance very readily from them 
into the higher work of grammar. The 
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study is facilitated by the use of strik- 
ing illustrations as the basis of lessons. 


The Semi-annual Report of Schimmel 
and Company (Leipsic and New York), 
though primarily a business document, 
furnishes much information about the 
industries in essential oils and fine chem- 
icals, and concerning progress in the 
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departments of chemical science relat- 
ing to these. The report for October, 
1898, speaks of much research and many 
valuable studies as having been carried 
on during the preceding six months in 
the domain of the cssential oils and their 
constitution, and of ample material for 
scientific reports ag having been gath- 
ered, 
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Fragments of Scicuce. 


The Gypsies and their Folk Tales. | geria to Darfir and Kordofan; and in 
~ In the introduetion to his collection | America, from Pictou in Canada to Rio 
of Gypsy Folk Tales Mr. Francis HW.) Janeiro. Believing that the gypsies, 
Croome describes the wide dispersion of | originating in India, left that region at 
the gypsy race as extending, in Enrope,) an unknown date very long ago, he 
from Vinland to Sicily, and from the] traces their migrations in the past and 
shores of the Bosporus to the Atl: intic | shows that a part of the race is still very 
seaboard; in Asia, from Siberia to India, “inigratory, passing, among other routes, 
and ah Asia Minor (possibly) | between Scotland and North America, 
China; in Africa, froin Eeypt and Al-| and between Spain and Louisiana. An- 
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other migration not mentioned in his 
book is the annnal oscillation between 
north and south of the North American 
gypsy colony, which is growing health- 
ily. Vhe author finds it at present quite 
impossible to fix the arrival of the gyp- 
sies in southeastern Europe at a thou- 
sand years before Christ or a thousand 
years after. If the Komodromoi of the 
Byzantine writers were gypsies, then 
these people must have been a recognized 
and familtar element of the Balkan pop- 
ulation about as early as the latter date. 
Gypsies pass for a very cunning people, 
and sueh they are to outsiders, so that 
Romany or gypsy guile is a very com- 
mon expression. Centuries of suspicion 
and repression have taught them to arm 
themselves proof against confidence in 
strangers; but to those who become ac- 
qnainted with them, as Mr. Groome pro- 
fesses to have done and George Bor- 
row did, they present a character of 
simplieity and frankness. There is, as 
a gypsy woman once said to a writer 
in The Atheneum, “somethin’ in the 
mind of a Gorgio that shuts the Ro- 
many’s mouth and opens his eyes and 
ears.” Gypsies are active transmitters 
of folklore, and have rich funds of sto- 
ries; and many believe that the folk- 
lore stories of Europe are traeeable to 
Indtan sourees, whence they may have 
been transmitted to Enrope, Mr. Groome 
suggests how some of these stories may 
have originated by telling of a gypsy 
girl he knew who dashed off “ what was 
alinost a folk tale impromptu.” She had 
been to a pienic in a four-in-hand with 
“a lot of real tiptop gentry,” and 
* Reia,” she said to me afterward, “ I'll 
tell you the eomicallest thing as ever 
was. We'd pulled np to put the brake 
on, and there was a puro hotchiwitehi 
{old hedgehog) come and looked at us 
through the hedge, looked at me hard. 
I could see he’d his eve upon me. And 
home he’d go, that old hedgehog, to his 
wife, and ‘ Missus,’ he'd say, ‘ what d’ye 
think? Iseen a little gypsy gal just now 
in a coaeh and four horses,’ and ‘ Dabla,’ 
she'd say, ‘ bless us, every one now keeps 
a earriage.’ ” 


Educational Work of an Experi- 
ment Station.—The survey of the 
year’s work of Cornell University Agri- 
eultnral Experiment Station in its ef- 
forts to “help the farmer” by dealing 
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with present-day problems includes men- 
tion of its investigations, related in bul- 
letins published or to be published in 
reference to fruits, their insect and fun- 
goid enemies, vegetables, flowers, sugar 
beets, potatoes, fertilizers, beans, the 
dairy, veterinary science, horticulture, 
and plant disease. Much of the work of 
the station can not be published, con- 
sisting as it does of correspondence, per- 
sonal advice, attending meetings, mak- 
ing records, or the performance of spe- 
cia] illustrative experiments at farmers’ 
homes or in neighborhoods as object les- 
sons. “It is a pity,” the report says, 
“that every farmer in the State ean not 
be personally touched at least once in 
his life by the methods and the inspira- 
tion of a good teacher.” The itinerant 
schools which were held in the early days 
of the extension work are regarded as 
being most beneficial when the commu- 
nity has been awakened by simpler and 
more elementary means, while the larger 
part of the work ean be done more eco- 
nomically than by them. Yet in par- 
ticular places and cases they are of great- 
est value, and they are still held when 
suitable eonditions prevail. Special 
dairy sehools, largely of the nature of 
practica] demonstrations, were held at 
various places. The report lays mueh 
stress on the importance of beginning 
the educational work with the children 
and upon the value of Nature study. 
More than sixteen thousand school chil- 
dren have requested and been supplied 
with information on the making of gar- 
dens. 


Flies as Bearers of Disease.—In 
estimating the relative importance of 
| flies and water supply in spreading dis- 
| ease, Dr. M, A. Veeder distinguishes be- 
tween intestinal and malarial disorders. 
In the former the infection is a bacillus 
of some sort, the presenee of whieh can 
be traced to contamination by exeretions 
from a diseased bowel. In the latter the 
source of infection is peculiar to marshy 
or stagnant water, and independent of 
contamination from hnman sonrees. It 
is the anthor’s belief that, with relative- 
ly unimportant exceptions, intestinal 
diseases are spread almost exclusively 
by flies and malarial diseases by water, 
and he supports it by citations from re- 
cent army experienees. Likewise, dur- 
ing the recent British campaign in Fa- 
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shoda, which was most carefully planned | been demonstrated, without the slight- 
and took place in a climate that is ex-| est doubt, that the ware so made is in 
ceptionally dry and hygienic, there was | no respects inferior to that coated with 


no abatement of typhoid fever. In the 
case of an outbreak of malignant dysen- 
tery described by the author in a pre- 
vious paper, taken at its height, not a 
new case occurred after measures were 
adopted that made conveyance by flies 
impossible, although there had _ been 
fresh ones every day for some time pre- 
viously. Another more recent “ lively 
epideniie ” of typhoid mentioned by the 
author was ended in a day by measures 
directed against conveyance by water. 
“When flies are responsible, there are 
little neighborhood epidemics, extending 
in short leaps from house to house, with- 
out reference to water supply or any- 
thing else in common. But when water 
is at fault the disease follows its use 
wherever it may go... . Epidemics 
spread by flies tend to follow the direc- 
tion of prevailing warm winds, as though 
the fly, wandering outdoors after con- 
tact with the source of infection, had 
diifted with the wind, but nothing of 
the sort is perceptible in the case of 
water-borne disease.” 


Pottery Making and Lead Poison- 
ing.—The report of Professors Thorpe 
and Oliver on the subject of the employ- 
ment of compounds of lead in the manu- 
facture of pottery, especially in its rela- 
tion to the health of the work people, has 
just been issued as an English blue book. 
It appears that of the total male workers 
in the year 1898, 4.9 per cent became 
“leaded,” while of the female workers 
the proportion was 12.4 per cent. It is 
stated that in the last six months many 
successful attempts have been made by 
the manufacturers to substitute a lead- 
less glaze, and there seems no doubt 
that glazes of suflicient brillianey, cov- 
ering power, and durability are nuw 
within the reach of the manufacturer. 
The exelusion of women from certain 
parts of the work, except where lead- 
less glazes are used, is advocated, and 
also various expedients for preventing 
the absorption of the lead by the skin, 
such as rubber gloves or “ dipping ” 
tongs. Their general conclusions are 
as follows: “ That by far the greater 
amount of carthenware of the class al- 
ready specified can be glazed without 
the use of lead in any form. It has 


lead glaze. ‘There seems no reason, 
therefore, why in the manufacture of 
this class of goods the operatives should 
still continue to be exposed to the evils 
which the use of lead glaze entails. 
There are, however, certain branches 
of the pottery industry in which it 
would be more difficult to dispense with 
the use of lead compounds. But there 
is no reason why, in these cases, the 
lead so employed should not be in the 
form of a fritted double silicate. Such 
a compound, if properly made, is but 
slightly attacked by even strong hydro- 
chloric, acetic, or lactic acid. There can 
be little doubt that, if lead must be used, 
the employment of such a compound sili- 
cate—if its use could be insured—would 
greatly diminish the evil of lead poison- 
ing. The use of raw lead as an ingredient 
of glazing material, or as an ingredient 
of colors which have to be subsequently 
fired, should be absolutely prohibited. 
As it would be very difficult to insure 
that an innoeuous lead glaze shall be 
employed, we are of opinion that young 
persons and women should be excluded 
from employment as dippers, dippers’ 
assistants, ware cleaners after dippers, 
and glost placers in factories where lead 
glaze is used, and that the adult male 
dippers, dippers’ assistants, ware clean- 
ers, and glost placers should be sub- 
jected to systematic medical inspection. 
In the 1893 report the medical members 
of the committee expressed the opinion 
that ‘many old factories are wholly, or 
in part, unfit in a sanitary point of view 
for occupation,’ and they suggested that 
‘there should be some authority to 
close them, or whatever part of them 
is condemned, on the same principle as 
dwellings are declared uninhabitable.’ 
We share this opinion and we concur in 
the suggestion. Certain of the factories 
we have inspected are in the last stages 
of dilapidation, and it appears to us 
to be well-nigh impossible to introduce 
into them such rearrangements or addi- 
tions as are required by the amended 
special rules.” 


The Longevity of Animals.—The 
following interesting table, showing the 
periods of maturity and the full term of 
life of various animals, was prepared by 
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FE. D. Bell and appeared in Nature for | 


Mareh 23d. The table was made for | 


the purpose of demonstrating a con- | 


stant relation (in length) between these | 
two periods of life, which the author | 
expresses In the following formula, in 
which f. t. == full term of life, and | 
p. m. the time required to arrive at | 
maturity: 

__ 10.5 (p. m.) 


f. t.1. 


= 4, OF 10.5 & (Pp m.) 4 


4 (Pp. I.) 
and which seems to be fairly well borne | 


out by the table: 
| OBSERVATIONS. hie 
ANIMAL, co 
| Authority. | p.m. | ft | jormuls 
{ \Mos. Yr. Yr. Years. 
Dormouse. AinsHe Hollls) 3 .25 | 4-5 4.167 
Guinea-pig Flourens. 7 .583 6-7 7.33 
Loprabbit: 
Buck... R. O.  Ed- 
| wards, p.m.) 9 .75 8 8.67 
Doe .... R. O. Ed- 
| wards,p.m.' S .667/ 8 8.013 | 
Years, 
Cat cecu-ones St. G. Mivart. 1 12 10.5 | 
Cat. css J. Jennings. 2 15 16.67 
Goat...... Pegler. 1.25 12 12.18 
FOX ees. St. G. Mivart.) 1.5 /13-14 13.7 
Cattle..... Ainslie Hollis) 2 | 18 16.67 
Large dogs Dalziel, p.m. 2 15-20 16.67 
Eng. thor-) 

oughbred | 

horse.... Ainslie Hollis) 4.5 30 28.62 
Hog ...... James Long. 5 80 30.7 
Hippopot- 

amus.... Chambera’s 

Encyclope- 
| dia. 5 80 307 
Lion...... St. G. Mivart. 6 80-40 34.67 
Eng. horse’ 

—hunter. Blaine. 6.25 35 35.63 
Arab horse Ainslie Hollia’ = 8 40 42.00 
Camel .... Flourens, 8 40 | 42.00 
Man...... Buffon, f.t. 1. 25 90-100, aS.T7 
Elephant... Darwin. | 80 100 | 101.4 
Elephant... C. F. Holder, 

| and Tudian) 
| hunter. 35 120 | 112.35 


The Manufacture of Firecrackers 
in China.—There were exported from 
China during the year ending June 30, | 
1897, 26,705,733 pounds of firecraekers, 
all from the province of Kwantung. 
The exports, however, represent only a 
small portion of the number manufac- 
tured, as the use of the cracker is uni- 
versal all over China. They are used | 
at weddings, births, funerals, at fes- 
tivals, religious and civil, and in faet 
on all oecasions out of the ordinary 
routine. The United States consul gen- 
eral at Shanghai gives the following. ac- 
count of the industry: There are no | 
large faetories; the erackers are made | 
in small houses and in the shops where | 
they are sold. In making them only | 
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the eheapest kind of straw paper is used 
for the body of the cracker. A little 
finer paper is used for the wrapper. A 
piece of straw paper, nine by thirty 
inches, will make twenty-one erackers 


,an inch and a half long and a quarter 


inch in diameter. The powder is also 
of the cheapest grade, and is made in 
the locality where used. It eosts about 
six cents per pound. For the fuse a 
paper (ealled “leather” in Shanghai) is 
used, whieh is imported from Japan, 
and is made from the inner lining of 
the bamboo. In other places a fine rice 
paper is used, generally stiffened slight- 
ly with buekwheat-flour paste, which 
the Chinese say adds to its inflammabil- 
ity. A strip of this paper one third 
of an ineh wide by fourteen inches (a 
Chinese foot) long is laid on a table, 
and a very little powder put down the 
middle of it with a hollow bamboo stick. 
A quick twist of the paper makes the 
fuse ready for use. The straw paper is 
first rolled by hand around an iron 
rod, which varies in size aeeording to 
the size of craeker to be made. To 
eomplete the rolling a rude machine is 
used. This consists of two uprights 
supporting an axis from which is sus- 
pended, by two arms, a heavy piece of 
wood, slightly eonvex on the lower side. 
There is just room between this swing- 
ing block and top of the table to place 
the cracker. As eaeh layer of paper is 
put on by hand, the eraeker is placed 
on the table and the suspended weight 
is drawn over the roll, thus tightening 
it until no more can be passed under 
the weight. For the smallest ‘“ whip” 
erackers, the workman uses for com- 


' pression, instead of this machine, a 


heavy piece of wood fitted with a handle 
like that of a carpenter's plane. In fill- 


‘ing crackers, two hundred to three hun- 


dred are tightly tied together in a 
buneh; red clay is spread over the end 
of the bunch, and foreed into the end 
of each cracker with a puneh. While 
the clay is being treated a little water 
is sprayed on it, whieh makes it pack 
eloser. The powder is poured in at the 
other end of the eracker. With the 
aid of an awl the edge of the paper is 
turned in at the upper end of the 
eracker, and thie fuse is inserted through 
this. The long ends of the fuses are 
braided together in such a way that 
the crackers lie in two parallel rows. 


428 


The braid is doubled on itself, and a 
large, quick-firing fuse inserted, and 
the whole is bound with a fine thread. 
The bundle is wrapped in paper and in 
this shape is sent to the seacoast. A 
variety of cracker which is very popu- 
lar in China is the “ twice-sounding ” 
eracker; it has two chambers, separated 
by a plug of clay, through which runs 
a connecting fuse. There is also a fuse 
extending from the powder in the lower 
chamber through the side of the erack- 
er. When the eracker is to be fired, 
it is set on end and fire applied to the 
fuse. The powder exploding in the 
chamber throws the eracker high in 
the air, where the second charge is ex- 
ploded by fire from the fuse extending 
through the plug between the two 
chambers. In the manufacture of these 
the clay is first packed in with a punch 
to form the separating plug. The 
lower ehainber is then loaded with pow- 
der and closed by turning over the 
paper at the end. The upper chamber 
is loaded and closed with clay. A hole 
is punehed in the side of the lower 
chamber with an awl, and the fuse in- 
serted through this opening. 


An Enchanted Ravine.—During 
his archeological researches in the Uloa 
Valley, Honduras (Memoirs of Peabody 
Museum), Mr. George Byron Gordon 
made an excursion to the wonderful en- 
chanted ravine, Quebrada Encantada, 
which was famous through all the eoun- 
try for its weather wisdom. It was 
situated in a deep valley, and, Mr. Gor- 
don says, “sends forth a loud melodi- 
ous sound which may be heard many 
miles away, and is regarded by the peo- 
ple of the region as an infallible sign 
of rain. In fact, it is a regular weather 
bureau, with this peculiarity, that it is 
always reliable; for the sound is so 
modulated as to indicate by its pitch 
whether the coming storm is to be heavy 
or Hght. The amount of promised rain 


is in exact proportion to the volume of | thonsand. 


the sound, and thus it proclaims to the 
aecustomed ear with unerring precision 
the approach of a passing shower or 
heralds the terrific thunderstorm of the 


tropies; and this is no fiction, but a 


fact, Which any one may demonstrate 
for himself by going and listening to 
its)? 


Tradition says the ravine was the | 
abode of a golden dragon, and that in , 
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former times “it was hned with golden 
pebbles and the sands at its margin 
were grains of gold, and it was the 
eustom of the golden dragon to rise oe- 
casionally to the margin of the pool 
and receive the offerings that were 
made to him by the people. If they 
wanted rain, they would bring their 
offerings and Jay them on the golden 
sand behind the pool or cast them on 
the water; then, while all the people 
chanted a prayer, the dragon would 
rise from the cave where he dwelt in 
the depths of the pool, and take the 
good things that were offered him, and 
there was never a drought or a famine 
in the land. Then, when the Spaniards 
eame and the people were driven from 
their homes, the golden pebbles and 
grains of gold disappeared, and the 
volden dragon, retiring into the utter- 
most eorner of his watery cavern, with- 
drew forever from the upper world. 
There he still lives, and, as formerly, 
controls the clouds and the winds that 
bring the rain. The spirits of the In- 
dians, too, still hold their mectings of 
an oceasional evening by their aeeus- 
tomed pool, now lost in the solitude of 
the forest, and it is the sound of their 
chanting that makes the voice of the 
ravine.’ The pool is formed by a eat- 
aract tumbling down the side of the 
mountain and making a final fall of 
fifty feet, and the sound of the tumbling 
of the waters forms the basis of the 
pretty legend. 


The Work of the Field Columbian 
Museum.—Making only a_ selection 
from the numerous itcins of general in- 
terest in the Aunual Report of the Di- 
reetor of the Field Columbian Museum, 
Chicago, for 1897—'98, we find mentioned 
the fall and spring courses of nine lee- 
tures each, as having been more largely 
attended than ever before, hundreds of 
persons having been turned away from 
some of them, and in one ease nearly a 
The library contains 9,003 
books and 9.630 pamphlets, and has had 
some valnable additions, particularly in 
the departinent of Americana. The ad- 
ditions to the collections inelude speci- 
mens from [gypt, Italy (ancient Etrus- 
“an and renaissance Venetian), Portu- 
guese South Afmea, Pacific islands, and 
Alaska, the department representing 
which now numbers more than ten thou- 
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sand objects. Valuable contributions | 
have been received from the expedition | 
of the curator of the anthropological | 
(physical) department to Arizona. The 
herbarium of the late Mr. M. S. Bebb, 
added to the botanical department, rep- | 
resents much of the flora of the Western 
States, and “about all” that of Illinois. 
Numerous other botanical collections 
and additions to the geological and 
zovlogical departments are mentioned. 
Field work was prosecuted by Mr. G. A. 
Dorsey among the Hopi Indians in Ari- 
zona, C. F. Millspaugh in the eolleetion 
of North American forest trees, and O. C. 
Iarrington in the Tertiary geology of 
South Dakota, Nebraska, and Wyo- 
ming. Other exeursions were made 
among the zine-lead deposits of south- 
east Missouri, to the Olympian Moun- 
tins of the Northwest, to “a point be- 
yond whieh nothing unless provided 
with wings could go,” ete., all resulting 
in eolleetions of one kind or another. 
The museum was visited by 3,963 more 
persons than in the year before. 


A Year at Harvard Observatory. 
—The direetor of Harvard College Ob- 
servatory reports the addition to the re- 
sources of the institution of twenty 
thousand dollars bequeathed by Char- 
lotte Maria Haven,and twenty-five thou- 
sand dollars by Eliza Appleton Haven, 
without further restrietion in the appli- 
cation of the income than that it shall 
be for direet purposes connected with 
astronomical science. In these bequests 
the legators fulfilled the wishes of their 
brother, Horace Appleton Haven, as ex- 
pressed half a century ago. By the pe- 
culiar organization of the force of the ob- 
servatory, with a single direetor to over- 
see all and a large force of assistants, 
each having a special work and many 
of them skillful only in that, an in- 
ereased amount of work ean be done for 
a given expenditure, and great advan- 
tages for eo-operation are secured, but 
too much depends upon a single person 
—the director. In the examination of 
the spectra of stars photographed in the 
Draper, Bruce, and Bache telescopes by 
Mrs. Fleming, twelve new variable stars 
were discovered by means of their bright 
hydrogen lines, and the spectra of a eon- 
siderable number of other stars were 
determined. Valuable results, obtained 
by other examiners, are mentioned. An| 
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instrument has been construeted by 
which prismatie spectra can be converted 
into normal spectra or any other desired 
change of seale ean be effected. By pho- 
tographs obtained of stars in the vicinity 
of the north pole material is believed to 
be furnished for an accurate determina- 
tion of the constants of aberration, nu- 
tation, and precession. Sixteen circulars 
were issued during 1897~98. When fifty 
of these circulars have been issued, a 
title-page and index are to be published 
for binding. 


Putting Life in the School.—The 
discussion of the hygiene of instruction, 
said Dr. G. W. Fitz, in addresses which 
are published in the American Physical 
Education Review, brings us at once face 
to face with one of the gravest problems 
of our edueational systeni—the depress- 
ing effect of school routine. In the 
search for a remedy “the school pro- 
gramme has been pronounced poor, and 
efforts have been made to enrich it. The 
work has been pronounced abstract and 
object lessons have been introduced; un- 
interesting and bright colors, varied 
shapes, pietures innumerable, have been 
rushed upon the child until he has been 
bewildered by the multiplicity of detail, 
and further exhausted by the demand 
for more diseriminating attention. The 
fundamental difficulty has been that too 
much has been required of the ehild in 
the beginning, and the attempt at en- 
richment and greater variety has but 
increased the burden.” Children begin 
learning to read before they have ae- 
quired experience and ideas to match the 
text; and “experienee has shown over 
and over again that the child who begins 
to read at eight or even ten years of age 
is in no wise handieapped in his later in- 
tellectual progress. He has the ines- 
timable advantage of intense interest. 
roused by his growing ability to unlock 
the seerets of books and papers after the 
fashion of his elders.” Writing is taught 
before the child has aequired the art of 
fine co-ordination, and the ‘effort de- 
manded in the use of the pen “leads to 
a degree of nervous exhaustion unap- 
proached by any other school work.” 
In arithmetie the children “are unable 
to grasp the numerical relations in- 
volved, and the drill, which makes it a 
pure exercise of memory, is necessary. 
Mueh of the aversion to arithmetical 
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problems found later is undoubtedly due! the past few years, under the auspices of 
to this disheartening primary work. | the agricultural extension work, to im- 
Ilere again the child who begins arith-| prove the surroundings of rural houses, 
metie at cight or ten years of age finds a part of which consists in the publiea- 
himself able to take it up quiekly and | tion of bulletins giving hints as to how 
has the liking for it that easy mastery | improved conditions and simple adorn- 
always gives.” Nature work, on the _ments may be obtained without great ex- 
other hand, “ offers wonderfully interest- | pense. One of these indicates as one of 
ing and valuable material for awakening | the means of making the home attract- 


the intelleetual activities of childhood, 
and while its material for study and de- 
seription is unlimited, its demand upon 
the ehild may be perfeetly adapted to 
his power of observation. We nmiust re- 
member that physieal activity is the su- 
preme faetor in the development of the 
child.” This means spontaneous play 
under favorable conditions, not “ that 
nervously exhausting and deadening 
drill known as the Swedish gymnasties, 
which ... adds fatigue to fatigue, by 
taking the initiative away from the child 
and foreing him to pay constant atten- 
tion to the orders of the teacher.” As to 


ive and “ keeping the boy on the farm ” 
the brightening of the place with flow- 
ers. Assuming that the main planting of 
any plaee should be of trees and shrubs, 
the flowers are then used as decorations. 
They may be thrown in freely about the 
| borders of the place, but not in beds in 
_the eenter of the lawn. They show olf 
_ better when seen against a baekground, 
which may be foliage, a building, a rock, 
or a fenee. “ Where to plant flowers is 
really more important than what to 
plant. In front of bushes, in the corner 
by the steps, against the foundation of 
the residenee or outhouse, along a fence 


discipline, “the child is self-diseiplined or walk—these are places for flowers. A 
when he is held to his work by the reflex single petunia plant against a back- 
attention of interest. This ean always) ground of foliage is worth a dozen simi- 
be secured when the work is adapted to | lar plants in the center of the lawn. ... 
his grasp, when he has the sense of power |The open-eentered yard may be a pic- 
whieh eomes with easy eonquest, when ture; the promiseuously planted yard 
he is not exhausted by the imposition of may be a nursery or a forest. A little 
a sequence Jogieal to the adult mind but eolor seattered in here and there puts a 
meaningless to him, when his attention finish to the pieture. A dash of color 
is not dulled by a demand for attention | gives spirit and charaeter to the brook 
continued beyond a physiological limit.” | or pond, to the ledge of roeks, to the old 
| stump, or to the pile of rubbish.” The 

Beautifying the Home Grounds. | flower garden, if there is one, should be 
—The Horticultural Division of the Cor-| at one side of the residence or at the 


nell University Agricultural Experiment 


Station has been making efforts during | 


rear, “for it is not allowable to spoil a 
good Jawn even with flowers.” 


MINOR PARAGRAPHS. 


OF the twelve genera and fifty spe- 
cies of known North Ameriean frogs 
and toads, Mr. William IL. Sherwood 
says, in his paper in the Proceedings of 
the Linnwan Society, New York, that 
five genera and fifty species are found 
in the vicinity of New York city. Some 
of these are less secretive in habit than 
salamanders, and therefore mneh better 
known. As ponds and ditches have 
been drained, the aquatic forms have 
removed to greater distances from hu- 
man dwellings, and only the more ter- 
restrial toad and arboreal tree frogs 
have remained. All of our species have 


been described, but the author believes 
j that the first mention of the cricket 
‘frog being found in this region is in a 
paper on salamanders, read by him in 
1895. The breeding habits of these ani- 
mals vary, but all lay their eggs in 
water or moist places. The purely am- 
phibious and really aquatio species are 
three. Of the other eight species, one 
is burrowing, five tend to be terrestrial, 
inhabiting the woods and fields, and 
two are arboreal. The eggs are laid in 
‘gelatinous envelopes, which swell after 
| leaving the adult. At the time of hatch- 
|ing the young tadpole has three pairs 
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of external gills, but no mouth or anal 
opening. Two small suckers, just baek 
of where the mouth is to appear, enable 
it to cling to aquatic plants and prevent 
its dropping to the bottom of the pond 
and getting smothered in the mud. It 
soon develops into a tadpole, and pro- 
eeeds to its development; but if pre- 
vented from eoming to the surface of 
the water no metamorphosis takes 
place, and the ehanges are delayed by 
eold and dark. 


AT a meeting reeently held in Ber- 
lin in behalf of a German antarctic ex- 
ploration, Dr. von Drygalski, speaking 
of the scientific, practical, and national 
importance of the enterprise, said that 
from a geographical point of view the 
fundamental problem attached to the 
south polar region—the verification or 
disproof of a polar eontinent—is still un- 
solved. No less important questions 
likewise await solution with respect to 
the geologieal structure and eharacter 
of the southern lands—so important in 
eonneetion with a knowledge of vol- 
canie action and the supposed former 
eonnection of South America and Aus- 
tralia—and with respect to the eondi- 
tions of inland ice. Even the study of the 
floating ice broken away from the main 
mass may lead to important conclusions 
as to its mode of origin and the nature 
of the land from whieh it eomes. Other 
problems to be investigated are the ori- 
gin of the eold ocean currents that take 
their rise in the south, the conditions of 
the atmospherie pressure and tempera- 
ture in that region, and the questions re- 
lating to terrestrial magnetism, which 
have a very important bearing on the 
practice of navigation. The present 
seems to be a partieularly favorable pe- 
riod for the resumption of south polar re- 
search by reason of the unusual amount 
of drift ice which has within the last few 
years broken away from the main mass, 
and because, according to Supan, we are 
passing through a warmer temperature 
period. 


OveER and above the statisties and 
the bare record of facts the annual re- 
ports of the Perkins Institution and 
Massachusetts School for the Blind, af- 
ford a continuous and growing interest 
to friends of suffering mankind in their 
stories of the development of mental life 
and illumination. 


OF SCIENCE. 431 


blind and deaf, and apparently without 
any avenues of intelligent communica- 
tion with the outer world, and are there 
brought to full consciousness and keen- 
ness of intellect that would be remarked 
even in many persons possessed of all 
their senses perfect from birth. The rec- 
ord began with Laura Bridgman, was 
continued with Helen Keller, and has 
been occupied for five or six years past 
with the wonderful mental growth of 
Elizabeth Robin, Edith M. Thomas, and 
Tommy Stringer. Before Dr. Howe be- 
gan with Laura Bridgman, such things 
would have been deemed impossible and 
not to be thought of. 


NOTES. 


THE Swiss Association for the Pro- 
teetion of Plants, which was formed in 
Geneva in 1883, has more than 900 mem- 
bers, and publishes 1,500 copies of its 
bulletin, which is sent, besides the mem- 
bers of the association, to the hbraries 
of foreign Alpine elubs, the press, bot- 
anists, curés, and municipalities in 
countries harboring plants that require 
protection. Under its care, or the in- 
fluence of its work, gardens have been 
created in various places and devoted 
especially to the cultivation of such 
plants as are most threatened with ex- 
tinction. Of these are the Linnea Gar- 
den in the Valais, 5,500 feet above the 
sea; the Chanousia, founded five years 
ago by R. P. Chanoux, rector of the 
Hospice of St. Bernard, 6,800 feet; and 
the Rambertia, at the foot of the 
Rochers de Naye, 6,500 feet above the 
Lake of Geneva. Leetnres are given 
under the auspices of the association, 
and no oceasion for informing the pub- 
lic is lost. A neat chromo-poster eall- 
ing attention to the association and its 
purpose has been prepared to be put up 
in railroad stations and hotels, to which 
is appended a motto emphasizing the 
importance of earing for rare plants. 


THE report of Heinrich Ries on the 
Kaolins and Fire Clays of Europe, pub- 
lished in the reports of the Geological 
Survey, is based largely on notes eol- 
leeted by the author during visits in 
1897 to most of the important kaolin 
and clay deposits. To these such facts 
of importance concerning the clays as 
have already been published have been 
added. Some manufacturers have 
elaimed that the foreign kaolins are 
superior to the American, but the evi- 
dence, Mr. Ries says, does not seem to 
bear out the statements. Notes are 


Pupils come there! added respecting the elays and elay- 
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working industries in the States of Ala- 
bama, Arkansas, Indiana, Iowa, New 
York, and North Carolina. 


ACCORDING to the report of the Com- 
mission Internationale des Glaciers for 
1s07, thirty-nine out of fifty-six gla- 
ciers observed in Switzerland are re- 
treating, five are at a standstill, and 
twelve are growing. Of the Italian gla- 
ciers, those of the Disgrazia and Ber- 
nina groups and the glaciers of Mont 
Canin in the Julian Alps show a marked 
retreat. Retreat seems to be almost 
universal in the Seandinavian glaciers, 
The report ineludes also information 
from the Caueasus, Altai, and Turkes- 
tan, and notes on a few glaciers in the 
United States and Mexico, coneerning 
which we have not the particulars. 


Ix a book on soeial types among 
the Freneh people, M. Edmond Demo- 
lins tries to show that varieties of types 
are the products of constant causes 
which it is possible to analyze exactly, 
and the most fundamental principle of 
which is the nature of the place and of 
the oceupation. Thus there is a social 
type derived from the pastoral oeeupa- 
tion; another from the cultivation of 
fruit trees, among which the several 
classes determine as many modalities of 
the type; one is derived from petty gar- 
dening, and another from large farm- 
ing; another from manufacturing, and 
another from transportation and com- 
merce. Close analysis permits the de- 
tection of still more delicate shades of 
types of varieties in each of the cate- 
gories named, whereby notable modifi- 
cations are pr ‘odueed in the same region 
and the same work. 


Tne brewing industry in Germany 
is eredited with the following output of 
beer for the year 1897-98: Germany 
proper, 8.055 breweries, exclusive of Ba- 
varia. Wiirtemberg. Baden, and Alsace- 
Lorraine, 916,000,000 gallons; Bavaria, 
6.304 breweries, 351,000,000 eallons; 
Wiirtemberg, 6,285 breweries, 90,000,000 
gallons; Baden, 946 breweries, 60,000,- 
000 gallons; Alsace-Lorraine, 127 brew- 
eries, 21,230,000 gallons—a grand total 
of 1,438,230,000 gallons, from the tax- 
ation of which the Government reeeived 
a revenue of $22,305,150. 


SPEAKING in his society of the Re- 
lation of Britain to Folklore, retiring 
President Alfred Nutt urged that 
was the privilege of that country to 
enshrine in its literature the aneient 
enstomary Wisdom of many races, as | 
the English sistem of law was itself 
largely derived from custom. The ae- 
cidents of the geographical position 


it | 
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}and historical circumstances of Britain 
j had made it the preserver of a great 
body of archaic tradition, whieh it was 
the function of the Folklore Society to 
study and interpret. 


WE have to record the deaths of Dr. 
William Hankel, Professor of Physies in 
the University of Leipsic; Prof. F. K. C. 
L. Gitchner, author of the famous book, 
Foree and Matter. at Darmstadt, Ger- 
many, May Ist; Dr. Franeis W. Mac- 
Namara, State Examiner of Medical 
Stores at the India Oftice, London, for- 
merly Professor of Chemistry in Cal- 
cutta Medieal College, and later Chem- 
ical Examiner to the Government of In- 
dia, March 5th, aged sixty-seven years; 
he was author of a number of books and 
papers on hygiene and medical chemis- 
try: Jeremiah Head, engineer, President 
of the Mechanical Science Section of the 
British Association in 1893, and Presi- 
dent of the British Institute of Mechan- 
| ical Engineers in 1885-86, Mareh 10th, 
| aged sixty-four years; who was instru- 
mental in introducing into England im- 
portant American improvements in the 
manufacture of iron and steel; Franz 
Ritter von Ifanse, Austrian geologist, 
Intendant of the National Museum in 
Vienna, Direetor of the Imperial Geo- 
logical Survey in 1866, and author of 
the Geological Map of Austria, Bosnia, 


and Montenegro, and of geological 
Hees March 20th, aged seventy: seven 
ears: Surveyor Major G. C. Wallich, 


lave dist, in his eighty-fourth year, 
and Count Abbé F, Castracan, of Rome, 
the two oldest Fellows of the Royal Mi- 
croseopical Society; Dr. P. L. Ryke, of 
the University of Leyden, aged eighty- 
six years; Joseph Stevens, honorary eu- 
rator of the museum at Reading, Eng- 
land, author of archeological and geo- 
logical papers: Dr. C. Brogniart, ento- 
mologist, and author of a memoir On 
Fossil Insects of the Primary Period, at 
Paris; Charles L. Prince, author of pa- 
pers on meteorology and astronomy, at 
Tunbridge Wells, England, April 22d; 

Dr. Wilhelm Jordan, Professor of Ge- 
ometry and Geodesy at the 'Peehnieal In- 
stitution, Hanover, April Lith, aged fifty- 
seven vears; Sir William Roberts, of the 
oval College of Physicians, author of 
lectures and papers on digestion, diet, 
uric acid, the opinm habit in India, ete.; 
Prof. Warl Scheibler, chemist, at Berlin, 
aged seventy-two years: Dr. Josef Wast- 
ler, docent in geodesy at the Teehnical 
Institute in Graz: Dr. HW. A. Wahlforso, 
Professor of Chemistry at Welsingfors, 
aged sixty vears; and Philip Thomas 
| Main. Fellow of St. John’s College. Cam- 
bridge, England, author of a treatise on 
| astronomy. 
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PUBLIC CHARITY AND PRIVATE VIGILANCE. 


By FRANKLIN H. GIDDINGS, Pu. D., 
PROFESSOR OF SOCIOLOGY IN COLUMBIA UNIVERSITY. 


HE Comptroller of the City of New York deserves the thanks 
of all good citizens for his serious indictment of the abuses of 
public charity that have grown up in this city and State within the 
past ten years. Probably very few of the more intelligent men and 
women of the community were aware that three million dollars, 
raised by taxation, are annually appropriated to the assistanee of pri- 
vate charitable institutions, over which the puble has no real eon- 
trol and only the most shadowy authority through the inspeetion of 
the State Board of Charities. Of those who were informed of this 
faet, very few indeed were aequainted with the specific abuses 
whieh the eomptroller’s artiele exposes. To a few individuals, how- 
ever, who have devoted time and money unselfishly to the defense of 
public interests and to the exposure of the evils of irresponsible 
relief, these faets have long been familiar. Such can not fail to 
take satisfaction in the clear presentation of the ease by Mr. Coler. 
Especially to the men and women who have been connected with the 
work of the State Charities Aid Association and the Charity Organi- 
zation Society will Mr. Coler’s article be welcome, as a strong re- 
enforeement of argunients which they for vears have been present- 
ing to the people of New York, oftentimes, it has seemed, to but 
unwilling hearers. 

It is therefore in no spirit of fundamental disagreement, but 
rather in the desire to further the reform which the eomptroller 
demands, that I venture to criticise in two particulars the statement 
as he has left it. 
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It is an incomplete view of the enormously difficult problem of 
charity which fails to set forth some of the reasons that have led 
to the growth of an exeessive faith in the excellence of private in- 
stitutions and in the wisdom of a co-operation between them and the 
public, which is taken for granted when they receive appropriations 
of puble money. 

Great as have been the abuses associated with private charity, 
they are small when eompared with the abuses that have existed in 
the public administration of poor relief. As all familiar with the his- 
tory of this subjeet know, the old English poor law was so adminis- 
tered in the rural parishes that panpers were in a more eligible posi- 
tion than industrious farm laborers; that women with bastard ehil- 
dren were publicly rewarded for unchastity; and that, now and 
avain, rent-paying farmers were willing to surrender their lands to 
the paupers to work them for what could be made, rather than to go 
on paying rates. The exposure of the evils of the system, which was 
made in the report of the famous Poor Law Commission appointed 
in 1882, and the attempt to abolish them by the provisions of the 
Poor Law Amendment Act of 1834, ought to be studied by every 
citizen who desires to perform his full duty as a guardian of publie 
interests, and especially by every individual whose sympathies 
lead him to undertake any practical effort for the amelioration 
of pauperism. In the United States, on account of the ex- 
tremely decentralized character of our poor-relief system gen- 
erally, we have no sueh impressive body of critical literature as 
that which was brought out in England during the first half of the 
present century. None the less, whenever special investigations 
of the management of town and city relief administration and of 
the management of almshouses have been made, deplorable abuses 
have almost invariably been exposed, and individuals acquainted 
with the facts have argned that any possible misdirection of either 
private or public funds through private ageneics could not equal 
the corruption and the inhumanity for which officialism has been 
responsible. 

Let us look at one noteworthy example. In 1891 a special 
eominittee appointed to report on outdoor alms in the town of Tart- 
ford, Conneeticut, discovered a state of affairs with which nothing 
revealed in Mr. Coler’s statements can for a moment be compared. 
The general situation, the committee said, was found to be as 
follows: 

“Tn 1885 Hartford was paying $2.07 for each man, woman, 
and child of its population in poor relief. New Taven was paying 
$1.30; Brideeport, $1.03; Waterbury, 81 cents; Norwich, $1.54, 
New Britain, $1.89, ete.; for twelve Connecticut cities an average 
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of $1.22 per capita against our $2.07; and with Hartford far ahead 
of her nearest competitor. For outdoor relief the figures were 
similar. Hartford, 90 cents per capita; New Haven, 51 cents; Nor- 
walk, 28 cents, ete.—an average for the twelve of 61 cents per 
capita, with only one higher, [fartford in the lead again by fifty 
per cent. Five Massachusetts cities, including Boston, Worcester, 
and Lowell, average $1.16 for all relief, against our $2.07; and 24 
cents for outdoor relief against our 90 cents. Five other New Eng- 
land cities, including Providence and Bangor, average 33 cents for 
all relief, against our $2.07; and 12 cents for outdoor, against our 
90 cents. Four New York cities—New York, Brooklyn, Buffalo, 
and Albany—average 63 cents, against our $2.07; and 43 cents, 
against our 90 cents. Jive cities in Pennsylvania and Maryland, 
including Philadelphia, Pittsburg, and Baltimore, average 38 cents 
against our $2.07; and 4 cents, against our 90 cents. Seven West- 
ern and Southern cities, including Chicago, Cleveland, Detroit, Mil- 
waukee, and Charleston, average 62 cents for all relief, against our 
$2.07; and 17 cents, against our 90 cents.” 

A similar comparison extended by the committee to the prin- 
cipal cities of Europe, including Berlin, Dresden, and Stuttgart, 
showed that here again Hartford led them all. In short, it ap- 
peared to be proved that Hartford was spending on the poor more 
money per capita of population than any other city in the United 
States, and more than any other in the world, with certain excep- 
tions in Italy, and the noteworthy exceptions of London, $3.75 per 
capita, and Paris, $3.66 per capita. Martford, however, outranked 
even London in its percentage of pauper population, which was 6.2 
in Hartford, against 2.46 in London. While in Ilartford every 
sixteenth person was a reeipient of municipal bounty, in Lon- 
don the proportion was only one in forty. Paris led all, with one 
in eight. 

Investigation’ of the causes of this deplorable state of affairs 
revealed an astonishing understanding between the paupers and the 
officials. Tramps were given residence and support for the sake 
of their votes on election day. Grocery stores were practically 
subsidized. Families whose individual members could be made use- 
ful politically were supported in outdoor relief. 

That the showing was so much better for New York and other 
great American cities was not a proof of greater honesty or wisdom 
of administration on the part of municipal officials. The differ- 
ence was almost wholly due to the enormous extension of private 
as over against public charity outside of typical New England Com- 
monwealths like Connecticut, where the town method of dealing 
with such matters still holds its own against other forms of philan- 
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thropie enterprise. Proof on this point would be overwhelming 
were we to take the necessary space to present it. One has only 
to go through the annual reports of the New York State Board of 
Charities and read the exposures that have repeatedly been made 
of the state of affairs on the islands of the East River and in the 
county almshouses of the State to satisfy himself that were the whole 
burden of supporting the pauper population of this Commonwealth, 
and especially of this city, thrown upon the public, private enter- 
prise withdrawing from the competition, the appropriations men- 
tioned by Mr. Coler would sink into ridiculous insignificance by 
comparison. The appropriation of public money to private insti- 
tutions has beeome a scandalous abuse, but we shall never under- 
stand its strength until we frankly face the fact that the public has 
been experimenting with it, hoping thus to find a way of escape from 
the greater abuses that attend the administration of public relief 
by publie agencies except when they are incessantly watched and 
held up to the broadest light of publicity by the disinterested efforts 
of private citizens. 

The omission of this side of the matter from Mr. Coler’s discus- 
sion may perhaps be regarded as a mere failure to deal with the 
whole of a very large and difficult problem. But it is more than 
a mere omission; it is, I think, a positive error, and a serious one, 
into which the comptroller falls when he lays as much stress as he 
does upon the expenditure, for salaries and wages, of a large propor- 
tion of the sums appropriated by the city for private institutions. 
The real qnestion here, as all sound experience has repeatedly dem- 
onstrated, is not whether the expenditure is for salaries in general 
rather than for relief. This Mr. Coler practically admits when he 
says that a great deal of money spent for relicf is worse than wasted, 
because it fosters pauperism instead of repressing it, and when, at 
the close of his article, he says that he found it necessary to ereate 
in his department a bureau to investigate the character of institu- 
tions asking aid. This is a frank confession that the expenditure of 
money for salaries or for wages may be wiser than its expenditure 
in relief, provided the salaries or wages are earned in actual inves- 
tigation, which results in exposing frand and preventing expendi- 
tures on improper applicants. This is the very kernel of the whole 
matter, whether it is a private or a publie adininistration of charity 
that we are considering. The use of money, publie or private, for 
the payment of salaries that are mere sineeures is dishonesty pure 
and simple, and neither the comptroller nor any of those private 
organizations that make it their business to wateh and criticise ad- 
ministration ean have a more imperative duty than that of putting 
an end to such corruption. But, on the other hand, there could be 
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no better index of positive progress in solving the practical prob- 
lems of charity than a steady increase in the ratio of expenditures 
in salaries and wages on account of investigation and prevention to 
the amount spent in actual relief. That, in fact, would be an ideal 
administration of public and private charities in which the efficiency 
of investigators and the practical sagacity of relieving agents was 
so high that nearly the whole sum expended had to be charged to 
their salary account. 

This is precisely the principle which private organizations like 
the State Charities Aid Association and the Charity Organization 
Society have labored in season and out of season to make the public 
and the officials comprehend. Innumerable exposures of the im- 
postures practiced upon a credulous public by the great class of 
professional mendicants, tramps, and place seekers have furnished 
all the evidence that sensible men need to satisfy themselves that 
large sums expended by the public and by private individuals of 
charitable proclivities have no other result than that of encouraging 
pauperism and misery. It is largely due to the tireless efforts of 
the State Charities Aid Association for many years past that the 
institutions receiving public moneys in this State have been watched 
with such vigilance that there is now a strict system of accounting 
in all of them, and that it has become the duty of the State Board 
of Charities not only to insist upon such accounting and to carry out 
a thorough inspection, but also to frame and enforce rules for their 
government. 

These criticisms I offer, however, only because, as I said at the 
outset, I desire to see the fundamental proposition of Mr. Coler’s 
statement strengthened and made to bear practical fruit. It is in- 
deed a very serious question whether the appropriation of public 
money to private institutions has not become so great an evil that 
it would be better to put a stop to it once for all. And yet I must 
confess to a doubt whether, upon a complete survey of all the facts, 
this would be the judgment of the most practical and far-seeing men. 
The granting of appropriations gives to the city and the State a rea- 
son and an excuse for a strict inspection of organizations that other- 
wise might do inealeulable mischief by preving upon the credulity 
of a generous public while concealing their actual operations. I 
therefore am inclined to think that the path of practical wisdom 
lies through an attempt to perfect the existing co-operation between 
public and private agencies, and to bring it to a sounder business 
basis by developing inspection, publicity, and accountability. If 
private organizations are encouraged to do all in their own power 
under a system wherein the State grants them aid under strict con- 
ditions, lays down necessary rules for their government and guid- 
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ance, and remorselessly exposes all their transactions, the actual 
result may be better in the long run than if State and private asso- 
clations proceeded independently of one another, often duplicating 
each other's work, or, if not that, working at cross-purposes. 


RECENT LEGISLATION AGAINST THE DRINK EVIL. 
By APPLETON MORGAN. 


IVE years ago it was sought in these pages * to discover the 
‘ause or causes of the total failure in the United States of 
prohibitive legislation. 

Our conclusion, so far as a conclusion could be said to have been 
reached, was that the failure Jay in the misapplication of ways to 
means, rather than of means to ends—namely, that an attempt to 
abolish the crime (or misdemeanor) of drunkenness by punishing, not 
the criminal, but the community in which he committed the crime, 
and to prevent law-breaking by legislating out of existence the neu- 
tral instrument which happened to form the particular temptation to 
the particular Jaw-breaker (or with which he found it convenient to 
comnut the crime), was quite too logical to be practicable; as, for 
instance, laws abolishing the use of spoons, as so many temptations 
to housebreakers; or of railways, because trespassers on railway 
tracks were often killed; or steamboats, beeanse steamboat boilers 
sometimes burst, would be quite too logical for public convenience. 
Whence it followed that there was no demand for prohibitive liquor 
Jaws, and therefore only failure had resulted from attempting to 
enforce them. 

Tn the five vears since that paper was printed almost every one 
of the United States (in fact, all, with but one exception) have ree- 
egnized such failure and striven to so reeast cach its statutes as 
to plant the responsibility for breach of publie order upon the real 
offender without hardship to the law-abiding classes. The results 
of these attempts have evolved many novel and unusual econtriv- 
ances and much curious operation of statutory and statistical wis- 
dom, and some remarkable propositions—so much so that it is 
believed that an effort to digest them (not by States, but by the prin- 
ciples, or rather by the remedies, attempted) will be interesting con- 
sideration for readers of the Popular Science Monthly. If the fol- 
lowing summary shall develop two apparent paradoxes—first, that 
the fewer the places where Hquor ts sold the larger the consnmption 
of liquor; and, second, that the larger the consnmption of liquor the 
Jess drunkenness—the present writer can only submit that these para- 


* The Popular Science Monthly for February, 1894, 
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doxes are not his own, but seem to arise from the official statistics sub- 
mitted under the oaths of the authoritics commissioned to collect 
them, as hereinafter will more fully appear: 

Of the forty-nine States and Territories in the United States, the 
solitary exception above noted is the State of Maine. With a hero- 
ism that is actual martydom of self-interest and convenience, 
the State of Maine has clung with imperious tenacity to her policy 
of absolute prohibition, and to the logic of the report of her citi- 
zen, who, sixty-three years ago, earried her first prohibition law 
through her Legislature. Said that report: “The objection will 
doubtless be made that had we such a law it could not be enforced. 
Now, admit the validity of this objection, and it proves the utter 
hopelessness of the case; for no one, we presume, will venture the 
supposition that you can accomplish, agaist law, that which you 
could not effect with it.” * 

Admitting, as all the world does admit, that the abolition of 
drunkenness is desirable, against such pitiless, such iron, logic as this, 
there is no appeal, and from it there is no escape even to-day. But 
the trouble was, and is, that it is placing an entire Commonwealth 
in time of peace under martial law. It was in the fitness of things 
that General Appleton, a soldier, who had seen intoxication in a 
forin most likely to impress him with dangers to the public—i. ¢., in 
soldiers to whom the safety of the State in time of war was in- 
trusted—should have brought in the first prohibition law on record ;t 
and that, in the teeth of more than two generations of failure, the 
sovereign State of Maine should have adhered to his martial logic, 
with the loss of her commerce and the reduction of her census, is 
a tribute to both the logie of a soldier or the self-insistence of the 
State which must compel admiration! In sixty-three years Maine 
has seen her commerce disappear and her population dwindle. She 
has seen not only her contemporary sister States, but those admitted 
yesterday and the day before, pass her in affluence and prosperity. 
But the only remedy for her failure she will listen to the suggestion 
of is an inreased severity of prohibition statutes and an increased 
erucifixion of her law-abiding citizens, lest one of her own or a 
single stranger within her gates should obtain a glass of alcoholic 
compound within her borders. 

But, cling as the State of Maine may to the fierce logie of pro- 
hibition, it appears that her forty-eight sisters have found its unap- 
pealable rigor too rigid, and have modulated it in the divers ways now 
to be considered. 


* Report of General James Appleton to the Legislature of Maine, July 15, 1837. 
+ General Appleton was commander of the First Brigade of the Second Division of 
Massachusetts iufantry in the War of 1812-1815, his resignation dating 1828. 
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In these remaining forty-eight States and Territories of the Union 
the statistics regulating liquor seem to divide themselves, as to the 
remedies attempted, into ten heads, as follows: 

I. Abolish all liquor laws except those for revenue. 

If. Example. 

IIT. Education. 

IV. Government control of all warehousing and sales. 

V. Regulation of hours for retailing liquors. 

VI. Refusal of employment to drinkers. Change of pay-day. 

VII. Personal damage Jaw. 

VIII. Eneourage the use of light wines and beers; remove all 
duties or imposts on food produets; quality inspection. 

IX. High revenue—national, interstate, or State. 

X. Loeal option. 

For No. I, pure and simple, we have but a single report, perhaps 
(as of a frontier State) not exemplary, or safe to guide the more in- 
terior States, but given exactly for what it may be worth. The 
Governor of Montana (a State whieh boasts the bad eminence of 
having proportionately more liquor-sellers paying license fees than 
any other State in the Union—having, in faet, one licensed liquor- 
seller to every fifty-five inhabitants) reports as follows: 

“Saloons are run wide open night and day; while there is a 
great deal of drinking there is very little drunkenness, and one in 
an intoxieated condition is promptly arrested and fined.” One other 
State, however (Louisiana), has the continental idea that liquor laws 
are for “revenue only.” Louisiana, therefore, has an elaborate ex- 
cise, guiltless of any suggestion of reformative objects. So far as 
her statistics go, she is the most temperate State in the Union. 

If. Exaurre.—This may be ealled the apostolie cure—the one 
laid down by the apostle St. Paul (I Corinthians, viii, 13)—though 
we find a prominent English ecclesiastic, Dean Hole, on being asked 
if he was not aware that people ought to abstain for the sake of 
their example to others, replied: “I have never seen any one eon- 
verted by example. I have often challenged teetotalers to produce 
Mr. Jones converted by the example of Mr. Brown, but I am wait- 
ing forhim. I don’t see why I should make a fool of myself beeause 
others do.” I should not deal with the matter quite so summarily 
myself. Doubtless the example of a thrifty, wholesome, prosper- 
ous laborer, if left Qwithout exhortation or impertinence of third 
parties) to work upon his dram-drinking, wretched neighbor, might 
have its landable effeet: such example not being deprived in advance 
of its value by the fetters of a written pledge which a man’s personal 
pride inight foree him to ostentatiously observe—or if the exemplary 
person docs not get his living by denouncing liquor—or by the coer- 
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cion of a Ladies’ Temperance Union! But as the person converted by 
the example would be certain not to parade the fact, no statistics 
eould even then be attainable. The case or cases, if genuine, would 
be hidden in the consciences of the converts and beyond any mar- 
shaling in figures. All we ean do is to hope and trust that our good 
examples may prevail, and that, like the apostle St. Paul (whom our 
British ecclesiastic begs to differ with), there may be some among 
us strong enough physically as well as spiritually to say, “If meat 
make my brother to offend, I will eat no meat while the world 
standeth.” 

These considerations have not, however, deterred certain States 
from ingrafting example upon the statute-book, as nearly as it could 
be made a subject of legislation, by enacting that there shall be held 
before the eye of the possible drinker the spectacle of his neigh- 
bors drinking rum: trusting, doubtless, to the rum itself to work a 
condition in the drinker to afford the example required, and so add 
to the unestimated but hoped-for good example to bad example at 
hand. Three States—i. e., Indiana, Michigan, and Utah—and the 
city of Atlanta, Georgia, by municipal ordinance, provide that the 
premises on which liquor is retailed by drinks shall have no screen or 
other obstruction before its windows, so that passers-by may sce the 
drinking which goes on therein and its horrible accompanying cir- 
eumstanees. The reports from these States, however, are not such 
as to commend this policy of example to universal acceptance. 

III, Epvcarton.—Within the past four years several States— 
Wisconsin, Ohio, New Jersey, Nevada—have enacted statutes pro- 
viding that pupils in the public schools should be particularly in- 
structed in so much at least of the science of toxicology as relates 
to the uses and abuses of alcohol, and of its effect upon the human 
system. Such instruction, if honestly imparted by capable teachers 
and by honest text-books, ean not fail to be of the highest value. 
Capable teachers and honest text-books could not possibly teach, for 
example, that alcoholic liquors were an unmixed evil, could not deny 
their medicinal value, or their stimulative aid in fortifying against 
disease or exposure, or in supplying the waste of age; could not teach 
(as I gave instances of of fanatical teachings) that it were better to 
die for the need of a glass of whisky than to have one’s life saved 
by the use of it, or that the use of liquor “ destroys both body and 
soul” (in the teeth of the facts that only the most flagrant and pro- 
traeted abuse of liquor ever, and that after a long term of years, de- 
stroyed a human body, and that statistics as to the soul are not 
attainable). Much is to be hoped for under this benign instruction. 
It is not possible that our youth will not miss to aequire much im- 
portant information, such as that “wine is a good servant if well 
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used"; that total abstinence is a regimen only to be pursued by adviee 
of a pliysician; that the vast majority of human beings can and 
do partake moderately of alcohohe Hhquors, not only without injuri- 
ous Consequences, but with positive bencfit; and that, as it is a souree 
of much enjoyment, and much discomfort often springs from its dis- 
continuance, it is difficult to say why such use should be discontinued 
under ordinary circumstances. Our youth will learn, too, that there 
are Imany nations that thrive without alcoholic drinks—nations, for 
example, professing the Mohammedan faith, to whom aleohol is for- 
bidden by their religion; but that among them the use of stronger 
narcoties, such as opium and Indian hemp, is extremely common, 
and the exchange from alcohol to these narcoties can hardly be 
looked upon as a gain. The result of this State instruction may be 
confidently looked for, and ean not possibly do harm. — It is too early 
as vet to procure data for discussion of the amount of good aecom- 
plished by this legislation. We must wait until the adolescent pupil 
has grown to man’s estate, to middle age, until his mortal change, 
and search his record, and the record of the family he leaves behind 
him, for the benefits of the paternal legislation. In short, it is ex- 
ceedingly doubtful if data upon this subject, in the nineteenth cen- 
tury at least, will ever be collected at all. It is noticeable, how- 
ever, that in the States’ scheme of education the peripatetie tem- 
peranee lecturer, with his lurid colored charts of the human stomach 
in the horrors of suffering from what he calls “the flowin’ bowl,” 
have no place, and no salary is provided for such “university ex- 
tension ” processes. A suggestion lately made in these pages that 
teinperance lecturers as well as liquor dealers being obliged to take 
out licenses (at least as caterers to the public amusement) is con- 
spicnous by its absenee from the educational plan. 

IV. Government Conrrot or Trarric.—The idea of a gov- 
ernment monopoly in liquor is from continental Europe, and, lke 
most ideas from that source, is paternal and monarchical pure and 
stinple. The idea reached perfection in what is known as the Goth- 
enburg system, which, attracting considerable attention from. stu- 
dents of the hquor problem, was introduced into the statutes of 
Georgia, where after a brief trial it was discarded. The State of 
South Carolina, however, adopted its principal features, calling it 
the “dispensary svstem,” and is still maintaining it. 

The story of the Gothenburg svstem is as follows: Since the 
days of Gustavus Adolphus TT there had existed in Sweden and Nor- 
way a policy making the distillation of a liquor called branzin, or 
brandy, a right running with the ownership of land first, afterward 
with a tenaney of land, aud ultimately a right secured to tavern- 
keepers. This brandy being distilled from grain or potatoes, and 


LEGISLATION AGAINST THE DRINK EVIL. 443 


containing about fifty per cent of aleohol, was cheap, and in con- 
sequence of the poor food supply grew into universal use, until not 
only men and women but very young children drank it. Drunk- 
enness became the rule, and pauperism and erinie prevailed in start- 
ling proportions, outrunning the range of either charity or police to 
control them. In this state of affairs a Dr. Wisselgren, Dean of 
Gothenburg, a Swedish city, arose, and from his exertions grew the 
famous Gothenburg system. 

Stripped of detail, this system provides that stock eompanies 
ealled brandy companies shall reeeive from the crown a monopoly 
of liquor sales, on condition of maintaining eating houses, reading 
rooms, lodgings, and other conveniences for the community, and out 
of surplus profits contribute to the police, the poor, and the eduea- 
tional, funds of the community. The companies shall be under in- 
spection of the royal governor, with no appeal from his diseretion, 
and also under inspection of officers of the three funds entitled to 
the surplus profits. The companies must close their places of sale 
on Sundays, can sell only to persons over eighteen years of age, and 
in the rooms devoted to drinking alone there must be no chairs or 
settees. After drinking, the purchaser must depart. Sueh rooms 
must not be in communication directly with the eating and lodging 
rooms. In these latter cleanliness and cheapness must prevail, but 
the company may raise the price and dilute the strength of the 
brandy sold. 

With much amendment and revision, this svstem appears to be 
to-day substantially in effect, with what good results opinions differ. 
It was speedily rejected after brief trial in Georgia for a Ingh- 
license system pure and simple. In South Carolina its introdue 
tion from Georgia provoked riot and even bloodshed on account of 
the right of search which it involved. The main feature is, of course, 
that the State becomes the real buyer, jobber, and retailer of all 
ardent spirits. Here it has been found difficult of complete ad- 
ministration, and, unless its sueecss should be more distinguished 
than at present, it probably is but a short-lived expedient. 

V. Reavuration or Hours or Sare.—<All the lquor-licensing 
States and Territories regulate the hours of opening and closing 
drinking plaees. They all agree in closing them during the small 
hours (that is, from midnight or one o’clock a.m. until about sin- 
rise or an hour after). It is difficult to all what effect for good or 
ill these statutes ean have upon either the decrease of drunkenness 
or the inerease of revenue. Doubtless they are convenient for the 
public force of cities or the constabulary of the smaller towns, so that 
they may know when to be prepared for possible breaking of the 
publie peaee. But in no State, so far as we can discover, are they 
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applied to Sunday, the day when, in large cities especially, and in 
the heated season, the inconvenience of hermetically closed ale and 
beer houses is most exasperating to the wayfarer, and intolerable 
and even (from a sanitary standpoint) dangerous to the wage-earn- 
ing and poorer classes, packed im torrid and fetid tenements on the 
figment of a danger of “disturbing a public worship” (I say “ fig- 
ment ” because no instance of a disturbance of public worship by the 
sale of liquor can be found in the history of this planet). Why in 
torrid weather the worthy poor man and his family who can not 
afford ice-boxes can not quench a natural and normal thirst, and so 
avoid contracting disease by drinking stale and impure water in 
the superheated apartments of city tenement houses where an aver- 
age of three families to a window pane has been said to be the rule, 
I for one have never been able to comprehend. A good Sunday 
law, as in London, not allowing but compelling the opening of beer 
houses on certain hours on Sundays, would be a most desirable thing, 
especially in our great cities. The fact, too, that at present the 
streets of our American cities are woefully lacking in other samitary 
conveniences, which are only supplied meagerly by an occasional 
drinking place, would appear an additional reason why a Sunday- 
opening law would be quite as convenient and quite as welcome as a 
Sunday-elosing law. Such a law would have the effect of at least 
meeting public convenience, and might well be substituted for the 
present ridiculous closing laws. Into what legislative intellect it 
ever first entered to conceive that the cause of temperance would 
be assisted by closing liquor saloons seven hours out of the twenty- 
four (and those seven the hours when all Nature, drunk or sober, is 
asleep) it passes Imagination to conjecture. Most Legislatures have 
followed the first one, however, and enaeted such provisions. 

VI. Rervsar or Emproyment to Persons Known To BE TLa- 
bitvaL Users or Ligvor.—In two States—viz., New York and Ohio 
—celauses have been introduced forbidding the employment by rail- 
ways and other common carricrs of passengers, of persons known 
to be addicted to the use of intoxicants. In the latter State the 
common earricr must be notificd that such person has been known 
to be intoxicated while in said earricr’s “ aetive’’ employment, 
in order to bind the carrier with knowledge. Sueh a provision 
as this may be eriticised as the Czar of Rnssia’s proposition for a 
universal disarinament is likely to be eriticised—as admirable and 
millennial, but of no value if gradually adopted, and impossible of 
instant adoption. No pnblic imdustry, not even the liquor industry, 
eould cease and disappear in a day without throwing tens of thou- 
sands of wage-earncrs ont of employment, and it would be hardship 
indeed if the family of the drinking man, the toiling wife, scheming 
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to save a morsel of the weekly wages from the dram shop, should be 
foreed to aecept the alternative of no wages at all. The suggestion 
presents, again, a maze of presumption from which, once entered 
into, no practical exit would present itself. Supposing that no skilled 
laborer, no finisher, no engineer, no oiler, no fireman, ete., could 
be found who was a total abstainer for any one faetory or railway 
service, let alone a hundred or a hundred thousand eases? Clearly 
this discussion could only be pursued as a curiosity (or, say, a faseinat- 
ing speeulation as to the effects of an industrial chaos). The first 
item in the recipe for making hare stew was to catch your hare. 
To run our commerce with totally abstaining employees we must find 
our totally abstaining employees. To pause to create them would 
bring ecommerce, and with it society, including the churches, the 
schools, and the Temperance Unions themselves, to a standstill like 
that of Joshua’s moon in Ajalon! In connection with this employ- 
ment question, however, a practical suggestion has been made. It 
is suggested that, as Saturday night is the workman’s “ night off ” 
and the ensuing Sunday is his holiday, it might work well to make 
the weekly pay-day of a Monday instead of a Saturday. The ex- 
periment is worth a trial. The ehange could be made abruptly, and 
the bad half an hour to the workman would occur but once. Let 
him be handed his wages some Monday morning when the Saturday 
night’s spree and the long Sunday’s headache had been novel and 
conspicuous omissions. The neeessity of good shape for Tuesday’s 
stint would prevent a Monday night at the bar room, and the proba- 
bility is that the wife and family might realize a substantial instead 
of a marginal proportion of the weekly wage. At any rate, com- 
pared with some of the suggestions made for remedying the drink 
evil, this is superbly sensible. Indeed, one who has not had ocea- 
sion to examine these matters can have little idea of the absurdity 
to which otherwise perfectly sane persons will go in combating an 
evil with which they are very properly impressed, but to the conse- 
quences of an abrupt removal of which it has not oceurred to them to 
pay any attention whatever; for example, the seriously proposed 
law against “treating”? —that is, against inviting a friend to “ take 
a drink” with him. Granted that the tippling habit is encouraged 
by the social instinct, and that the great peril of drunkenness comes 
(as an old New England farmer expressed it) “not from drinkin’, 
but from drinkin’ agin,” a law to prevent treating, ike a law for- 
bidding a man from inviting his neighbor home to dinner, or lus 
wife inviting the other man’s wife over to luncheon, would be obliged 
to first find its lawgiver. But gentlemen who solve the liquor ques- 
tion are not apt to be particular to find a jurisdiction and a source 
for the laws they propose. It is interesting to note that in one State 
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(Nevada) an anti-treating law was onee actually passed, but repealed, 
“having proved inpracticable ” (at least, that is the ofticial record 
of the reason for its repeal, no particulars being given). 

VILE. Tue Prersonan Damage Law—that is, the holding of a 
seller of liqnor to a person known to be dangerous when in drink re- 
sponsible tor damage caused by his intoxication. This principle has 
now become ingrafted in the laws of seventeen of the United States, 
sometimes coupled with high license and Jocal option and sometimes 
not. It is really only an application of the prineiple of the com- 
mon law that a man must so use his own as not to injure his neighbor; 
that comniinitics had the same right to hold a suppher of intoxicants 
to a violent drinker as a criminal as it had to punish the keeper of 
a dangerous beast (of a biting dog, for example, knowing it to be 
such—i. e., if the animal has once bitten a human being or killed a 
domestic animal kept for revenue, as a cow or a sheep). This civil 
damage law has been made statutory in many ways. In Ohio the 
seller is held indefinitely for the “expenses of any one who takes 
charge of the intoxicated person” after notice to the seller not to 
sell to that person. In Michigan the damages may be exemplary. 
In Vermont, if the drunkard is imprisoned the seller must pay two 
dollars per day to his wife or minor children in addition to suffering 
an imprisonment. In New Hampshire and Nebraska, and in sev- 
eral other States, a person arrested for drunkenness is given his 
liberty if he will disclose the name of the person who sold him the 
hquor on which he hecame intoxicated. In most of the other States 
(as in New York) the damages are not limited exeept by the facts 
of such case. In New York, too, the preliminary notice is insisted 
on. In other States (as Idaho) the scller’s damage is the loss of his 
license, if notice not to sell has been properly served upon him. In 
Arkansas the liqnor seller as a condition of lis license must give a 
bond to pay all damages awarded. In Nebraska the seller must 
give a bond to support all widows and orphans, and pay all legal 
expenses of prosecution as well as all damage resulting from any 
intoxication indueed by or traceable to is sales. 

VITT. Excovrace tng Use or Lianr Wines ann Brers.—The 
sugecstion has often been made that this would undonbtedly solve 
at one swoop a respectable proportion of the problem. The prae- 
tieal ditheulty would be to institute the reform in any but the cities 
and larger towns. Everybody has remarked that, to see the true and 
distinguished squalor of drunkenness, one must seck the villages, 
sparsely settled commmnnities, the rural distriets whence eome the 
“eome-ons,” the willing victims of the green-goods men, anxious to 
cheat their Government (and so, one might say, at least a shade less 
estimable than the sharper who only proposes to cheat a fellow- 
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citizen). Jt seems to me that the reason for this difference lies dis- 
tinetly in the fact that the countryman, who will gratify his appetite 
for drink, has no choice but the concoction of ardent spirits, high 
wines, or whatever it is which the local publican sets before him. To 
him the word “wine” suggests a luxury beyond his venture or his 
purse. And so for the price at which, in a large city, he could ob- 
tain half a bottle, or even a bottle, of wholesome red wine, the con- 
sumption of which at a settling would do no possible harm, he throws 
into his stomach a glass of biting poison, and, horrible to relate, 
another and another; whereas the whole bottle, or at least the half 
bottle, probably shared with a neighbor, would have satisfied his 
eraving without ruining his digestion or stealing away his brains. 
This clause of our discussion runs largely into our LX. But mean- 
while here are some figures which may startle prohibitionists as 
completely as did the figures given in these pages four years ago, 
which went to prove that habitual drunkards lived longer than total 
abstainers. (These figures have been strenuously denied in deelama- 
tion and denouneement. J have yet to learn that any attempt has 
been made by industry in collection of counter-figures to demonstrate 
their fallaey.*) But here are certain other figures: It appears by 
the official report of Dr. Nagle to the Health Department of the 
eity of New York for the first thirty-one weeks of the year 1893 
(the eity then prior to the consolidation or to the present * Raines ” 
law) that in the community (as it then was of 1,765,645 inhab- 
itants) out of 29,080 deaths only twenty-nine were directly trace- 
able to the use of liquor. And this in a eommunity where 10,749 
liquor saloons were in operation from sunrise to midnight daily, not 
to mention the use of wines and liquors in hundreds of hotels and 
elubs and of wines and malt liquors on tens of thousands of private 
tables. These figures are startling, and read quite as extravagantly 
as those quite to the reverse conclusion with which the prohibition- 


* Perhaps for convenience of reference the figures heretofore found so startling may be 
repeated. Of 4,234 deaths collected by the British Medical Association, divided for refer- 
ence into five classes—namely: a, total abstainers; 6, habitually temperate; ¢, careless 
drinkers; d, free drinkers; ¢, habitual drunkards—the ages of death of those in each class ~ 
were registered, together with the causes of death; and the average of death for each class 
computed with the following result: 


Total abstainers lived on an average... .... cee eee ee ee 51.22 years ; 
Habitually temperate lived on an average.............-. 62.138 “ 
Careless drinkers lived on an average..... Bite laie ie oie gob peieeie 59.67% 
Free drinkers lived on an average..............- 000000. 57.59“ 
Habitual drunkards lived on an average..........-.0045 52.08 


To canec] such a statement as this, some industry is required on the other side; at Icast 
a collection of 4,234 other cases. Anybody can say that a laboriously tabulated state- 
ment is false. But it requires patience to demonstrate it. 
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ists are wont to appall us. But they are from the official sourees, and, 
unlike the awful figures which show a larger mortality from the use 
of liquor alone than the mortality from all known causes (liquor 
included), can be verified by taking the trouble to consult the files 
of the (New York) City Record. As for the part which drinking 
wine has to do with this official summary, I may mention the difficulty 
of approximating to the sales of what may be properly called “ light 
wines.” But I have been able to aseertain (as some indication of 
it, perhaps) that in the fifty-two weeks of this same year (1898) there 
were consumed in the same city 265,414 eases of champagne! So it 
would appear that even champagne is a mitigant, rather than an 
aggravator, of at least the publie horrors of drunkenness. 

I am not unconscious of the fluent answer to these figures. It 
will be of course urged by the prohibitionist that they only show 
deaths the “direet”’? cause of dram-drinking. But such answer is 
correspondingly unsafe. For, since death, albeit normal to us all 
comes from some cause (notably from old age, for example), a better 
formula would be that, since many deaths are eaused by old age, 
and as old age is caused by living too long, we should be careful 
not to live too long. Hence, as life is prolonged by eating, as well 
as shortened by drinking (granting that contention), to abstain from 
the use of food is the only course of wisdom! 

This encouragement to the drinking of light wines has, so far, 
only positively found its way into the statutebooks of the one essen- 
tially wine-growing State, California, though in other States it has 
made its limited appearance. Nor does there seem to be any reason 
why every State should not inelude in its laws such a provision, for 
example, as that of Oregon (certainly not known as per se a “ wine- 
growing State” at present), which provides that “owners of vine- 
yards may sell their products without heense ”; or of Utah, which, 
however, adds to a similar provision that the sale must be in quan- 
titics not less than five gallons. Even Kansas provides that wine or 
cider, grown by the maker for his own use or to be sold for com- 
munion purposes, is not within the prohibitions. Jfowever, as in 
most of the States, the price of a license to sell only wines, or wines 
and beers, is less than the price of a license to sell ardent spirits, it 
may fairly he said that an encouragement to drinking wines in pref- 
erence to distilled liquors has beeome parcel of the pnblie policy in 
most communities. In Georgia the sellers of wines who are also 
manufacturers thereof are exempted from paying any license. The 
State of Michigan is justly proud of its Dairy and Food Commission, 
which provides for the examination and secures the purity not only 
of fruits, butter, milk, cheese, but of buckwheat flour, jellies, canned 
woods, lard, vinegar, coffee, sirups and molasses, chocolate, cocoanuts, 
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baking powder, flavoring extracts, mustard, and other spices. And 
this same law (elsewhere considercd as to adulteration of liquors) 
secs to cneourage Helt wines by a distinct provision that” the blend- 
ine of Hquors will be permitted if spirits or other ingredients are not 
added.” In, Rhode Island, if manufactured from fruit or grain 
grown in the State, no license is required for the manutacture of 
cider, wine, or malt liquors; and Gvith a thrift not uncharacteristic ) 
alcohol, while subject to a heavy leense for home conswuption, mity 
be produced for exportation without any license at all. 

IX. Remove ave Durres, Taxes, Drvosts, on Burpenxs or any 
Sorr ox Foop Propucrs, SEriars, on Meats, in order that the food 
supply may be untailing everywhere. 

Ten vears ago the Hon. Edwin Reed, of Boston, Massachusetts. 
published a pamphlet * in which he had the courage to say that, 
if aman were well fed, liquer could have no terrors for lin. * Take 
care of the eating and the drinking will take care of itself.” Repeal 
all laws that in any degree aud on any pretext tend to enhance the 
market prices, was Mr. Reed's thesis, and he nailed it boldly to the 
Massachusetts State-ILouse door! Ma. Reed proceeded with fignres 
to remind us that the countries where drunkenness existed to the most 
alarming degrees were those countries where the masses of the people 
‘at the least, see meat perhaps once or twice a year, aud perhaps 
never; where the vear’s labor barely suffices to pay the vear’s taxes! 
—in Italy, Russia, or Sweden, and parts of Germany, tor example, 
where life is a struggle for bread enough to keep life im the bedy. 
The figures Mr. Reed gives are too appalling for an Anglo-Saxon to 
read calmly. * [f Russia,” says Mr. Reed, * could reduce her witant 
mortality to that of Great Britain she would save annually a million 
of lives. Half the Raissian mothers can not nurse their children. 
The whip and spur of poverty drives them to labor in the fields, where 
they follow the plow three davs after confinemet, and where the 
death rate is forty-eight per thousand. . . . In France many a fac- 
tory hand lives on a slice of sour bread for a meal, over which he is 
fortunate if he can rub an onion to give it flavor... . In Italy. 
where taxes are imposed to twenty-five per cent of the laborer’s in- 
come, the average length of life is twenty-seven years, and the whole 
kingdom is mortgaged to an average of seventeen per cent.” In 
Wiirtemberg Mr. Reed assures us that “in this garden of Germany 
the peasant lives on black bread and potatoes with meat onlw onee 
a vear.”? And even in England Mr. Reed (quoting his authority) 
declares that the collier breakfasts on bread soaked in hot water and 
flavored with onion, dines on bread and hard cheese, with sour, thin 
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cider, and sups on potatoes or cabbage greased with a bit of bacon 
rind. And) precisely the identical testimony, varying only the 
staples of starvation, comes from Switzerland, Polaud, and other 
countries. Now, all this requires something, and that something 
usually takes the form of something alcoholic. Poor Edgar Allan 
Poo produced lis fascinating prose and inarvelous poetry on dinners 
of herbs, and the well-fed, fat, greasy Honeyv-thunders and Podsnaps 
recognize the crime, not m the fact that such a man was left to eat 
such dinners, but that he took a glass of whisky to keep the life in 
luis poor unnonrished body winle he wrote. Therefore Mr. IReed 
would mnake food as plentiful as Nature has enabled man to make it. 
In other words, a condition of unfedness requires the human syvs- 
tem to crave alcohohe stimulants, and what the human system craves 
it must find, since the craving becomes functional, and inpossible 
to disregard, malyre laws, systems, or statutes whatsoever. Even 
the children im Switzerland, says Dr. Scliuler (quoted by Ma, Reed), 
are fed whisky between meals in order to sustain their tiny lives, the 
low regnnen of whose mothers has given them the frailest possible 
hold on life to live at all. Aly. Reed Delieves also that, on public 
grounds, other etfort for amehoration should be made by the State, 
such as shorter hours of Inher, two holidays a week, ete. But as to 
these we will not follow hin here. Tle makes his point, however, 
and fis paniphlet is worth the consideration of philanthropists. It 
ean not be demed that, with the exception of the shorter hours for 
labor and the general teudeney to merease the muniber of holidays 
(Labor Das.” Arbor Dave Almornal Das, Linrealn Dav, cte.), nivieh 
of Ma. Reed’s theories have got into onr statute-hooks. And the 
eeneral tendency to ameliorate the condition of the laborer, whieh 
is everywhere appareut in the United States, may fairly be alluded 
to here as among statutory efforts to the wniversal betterment. 
CEG waving | 


Reearpive changes in the language of seience, as dlustrated in the Enge- 
lish Tistorieal Dictionary, C. 1. Barnes pointed out, in the Literary and 
Philosophical Society of Manchester, England, that the words “astronomy” 
and “astrology” have interchanged meanings since they were first ltro- 
duecd, as is shown by velyn’s speaking, m1 his Memoirs, of having dined 
with “Mr. lamsteed, the learned astrolo@er and tnathematician.”  Gaule, 
in 1652, spoke of chemistry as ta kind of prestigious, cheating, covetous 
magiek “+ and even as late as Isd2 Bentham spoke of the * unexpressive 
appellation chemistry "as the sinegle-worded synonym for “ idioseopie or 
erypto-dvuamie anthropurgies.” Atom originally meant a simall interval 
of time the 22.5040 partofandour. The word gas was suggested to Van 
[lelmont by the Greek ehnos. “TP ealled that vapor gas.” he said, “an an- 
eientoanvstery not long from ehaes.” Algebra was a braneh of mathematies 
wd also the art of bone-setting, and both meanings are still used in Spain. 
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TEMAS SCMOOR OK SCIENCE. 
By FRANCES ZIRNGIEBEL. 


" TI I who would most effectually improve school tuition must 

find out the most effectual way of improving the teachers. 
ITence he is the greatest educational benefactor who does most to 
raise the character and qualifications of the teachers,” said John 
D. Philbrick, late superintendent of the pubhe schools of the city 
of Boston, in his twenty-third semiannual report. By providing 
teachers with the best mstruetion on subjects the teaching of which 
was at the time of making this report, and is still, unsatisfactory, 
The Teachers’ School of Science of the Boston Society ot Natival 
LLlistory has for nearly three decades been a great edneational bene- 
factor. It stands unique as an institution which, while doing a 
great work for many vears, 
has presented nothing of 
startling nature such aswould 
attract the attention of the 
general public, and is there- 
fore not so widely known as 
it deserves to be. 

During a conversation 
held at the counem room of 
the Boston Society of Natu- 
ral [History, in 1870, between 
Prof. Alpheus Hyatt and the 
late Mr. John C. Cummings, 
a Boston merchant interested 
in natural lnstory and curator 
of the plant collection of the 
society for twenty odd vears, 
the latter expressed regret 
that the Lowell lectures tor 
teachers had been discontin- 
ued. Professor I[vatt then 
suggested to him a plan for lectures for teachers exclusively. That 


Acpuecs Hyatt. 


afternoou Mr. Cuunmings gave five hundred dollars for the com- 
meneement of such a course, and soon after the matter was brought 
before a committee consisting of Mi. Cununings, Professor TfPvatt, 
and Professor Niles. 

Under the direction of the committee the courses of lessons 
were given as follows: physies] geography, by Prof. William IT. 
Niles, of the Massachusetts Institute of Technology, mineralogy, 
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by Mr. W.C. Greenongh, of the Providence Normal School; zool- 
vey. by Prof. Alpheus Hyatt. then custodian of the Boston Society 
of Natural History: botany, by Dr. W. G. Farlow, of Cambridge— 
in all thirty-three lessons. 
These courses were wholly 
tentative and experimental, 
but attained suecess that was 
Inost Cncouragig. 

Vhrough the kindness of 
Professor Runkle, President 
of the Massachusetts [nsti- 
tute of Technology, Hunting- 
ton Tall, in which so many 
ereat selentists have spoken, 
was opened for the first les- 
~on in geography. Professor 
» Niles here delivered six lec- 
) f tures. “Tle undertook to 
eive the more general fea- 
tures of the earth's surfaee, 
and then to apply these gen- 
eral principles to the explana- 


Tous CUMMINGS, tion of the phvsi ‘al eharac- 

teristics of Massachusetts.” 

The snecess of this course inav be judged by the average attend- 

ance, Which was about six Inimadred teachers of all grades, and by 

the fact that the teaching of geography in some of the pubhie schools 

at once underwent a change in faver of the more natural method 
introdueed byw him. 

"On account of the necessity of actually handling and dissect- 
ing specimens, the tiekets issued for the suceceding lessons were 
limited, and at the six lessons on mineralogy and eleven on zodlogv 
there was an average attendance of about fifty-five. The mate- 
mals for the course in zoology were gathered in sufficient abundance 
through the extraordinary facilities for collecting marie annnals 
afforded by Prof. 8. PL Baird, Vnited States Comunissioner of Fisher- 
ies: those for the conrse in botany were furnished with equal readi- 
ness aud generosity by Prof. Asa Gray from dis botamieal garden 
at Cambridge.” 

The society's attempt to introduce natural history inte the pub- 
lie sehools met with faver at the hands of the superintendent, Mr. 
Philbriek, and a committee of school principals was appointed, with 
Mie James AL Page as chaimman, whe eanvassed the teachers re- 
enrding thisqnatter,  Necordingiy. in October, 1871. a cireular was 
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sent to teachers whieh said that lessons were to be given by” pre- 
fessors familar with the objeet methods of teaching and skillful im 
the use of chalk.” Seven hundred teachers signed this cireular, 
and so signified their pleasnre at the prospect of receiving sneh 
instruetion. 

While Mr. Cummings was generously providing these conrses 
of lectures exelusively for the benefit of teachers, Mr. Jolin A, 
Lowell, trustee of the Lowell Institute Fund, made lberal pro- 
vision for free courses on different branches of natural serence, to 
which teachers were specially invited and which were well adapted 
to their wants, although not intended exelusively for them. Dur- 
ing the winter of 1872-75, on account of the large fire in Boston 
and the absence of Professor Hyatt in Enrope, the lessons in The 
Teachers’ School of Scienee were necessarily suspended. In the 
autwnn of IST+ they were resuined and supported by renewed do- 
nations from Mr. Cummings. Mr. L. 8. Burbank gave thirty les- 
sons on minerals, and distributed the specimens used at the lectures 
among the teachers. These minerals were then used in the schools 


Ox THE RIGHT, BurtpiIng oF THE Boston Society oF Naturan History : ON THE LEFT, 
Rogers’s BrinpinG oF THE Massacutserirs [xstircere oF ThenNnoLoay. 


for instruction, This was virtually the introduction of the teach- 
ing of natural science in the pubhie schools of Boston. The fol- 
lowing winter Mr. Burbank continued Jus teaching by giving feur- 
teen Jessons in thology to a class averaging ninety in attendance. 
One hundred sets of seventy-five specimens caeh were distributed, 
and many of these sets placed in collections of the city schools, “A 
supplementary course of field lessons abont Boston was voluntarily 
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condueted by Mr Burbauk, who had in lis class this year seventy- 
tive per cent of the menibers of the class in mineralogy of the pre- 
vious vear. Plus class meluded a large number of the busiest teach- 
ers of Boston and vienuty, and cach meiber of the class was pro- 
vided with tools, consisting of a sinall hammer, magnet, file, streak 
stone of Arkansas quartzite, a bottle of dilute acid, a glass red, and 
the seale of hardness previously used in the mineralogical course.” 

In IST6 women were adimitted to the Society of Natural Ds- 
tory, and in that way further privileges were granted to teachers. 
As in previous vears, through the liberality of Ma. Cummings, the 
lessons were contimed, and a comrse of twenty-one lessons i mor- 
phological, physiological, and svstematic botany was given by Prof. 
(reorge L, Goodale, of Harvard University. Each Jesson was illus- 
trated by specimens which were distributed to the students. The 
analysis of the flowers and the determination of the peculiarities 
of floral strueture were considered by Professor Goodale an inpor- 
tant part of the course. For this purpose blank forms were dis- 
tributed to the teachers, which enabled each one to pursue lis ex- 
anination of the flower in hand independently, and made it pos- 
sible for the iustructor to cover more eromad than would have been 
practical by auy other method. There was an qmiusually large 
attendance at these lessons, averaging one lumndred. The follow- 
ing vear Professor Goodale continued to teach in the school, giving 
twenty leetures on the principles of svstematie botany. Printed 
~vnopses of the lectures were placed in the hands of the teachers. 
and early all the large orders of plauts were illustrated by speci- 
Inens ov diagrams. The teachers were also provided with dried 
and mumed speeinens of native plants suitable for private herbaria. 
About one hundred and fifty sets of these plants were distributed 
during the course, at which the attendance was even ereater than 
that of the previous vear. 

It was ut this time that, through the efforts of Miss Lucretia 
Crocker, the stndy of zodlogy was introduced into the high schools 
of Boston, and the study of Nature in the public schools took a defi- 
nite form. At this time The Peachers’ School of Science attained 
an extraordinary size and importance, a development which was 
sudden and wnexpected. The supervisor of Nature study, Miss 
Croeker, assured the directors of the sehool that thetr assistance 
would be of great benefit, and in fact essential, to the snecess of the 
introdnetion of this subject inte the schools. Tt was therefore de- 
rormined to tustitnte appropriate courses pon elementary botany, 
zodloey. and mineralogy, i the means of paying the expenses could 
he raised. Mas. S.7PL Hooper and Miss Crocker undertook a con- 
siderable amennt of the necessary work, and fortunately their 
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scheme met with substantial appreciation from Mars. Augustus Ten 
menway, Who subscribed most liberally, and they were assured of 
further support and interest. Obstacles arose on aceoiunt of the 
munber of appheants and the necessity of providing identical speci- 
mens for all. The association and svmpathy of Mrs. Elizabeth 
Agassiz with the undertaking was particularly eratifving, since 
Prot. Louis Agassiz was the first naturalist who ever taught the 
popular audiences in this countrys with the specimens in hand. 
Large swms of mouey were contributed by women, many members 
of the Natural Listory Society, aud the teachers themselves jomed 
in making up the necessary fund. The Tnstitute of Technology 
generously gave the use of 
Huntington Tall upon the 
payment of a nominal sum 
for cleaning and heating. 
(fount Pourtalés, Dr. Her- 
mii Daran, and Mik. C. 
Hennlin, of the Museum of 
Comparative Zoology, which 
was under the direction of 
Mie Rlexander Ve ausiz,. -at 
vations times assisted by do- 
nations from their respective 
departments. — Further as- 
sistance in Various ways, sueli 
as the drawing of zodlogical 
charts, preparations of mod- 
els, and donations of speci- 
meus, was received freni 


other persons. There were 
six hundred and sixteen ap- etch eons: 

plieants for this winter's 

course, and the mumber of spechuens distributed did not fall short 
of one hundred thousand, After an introductory lecture, at which 
the Superintendent of Public¢ Schools, the President of the Society 
of Natural History, and the custodian, delivered addresses appro- 
priate to the occasion, Protessor Goodale completed a course of sid 
lessous on botany. in which he instructed the whole andicuce of tive 
hundred. These lessons were followed the same vear by twelve on 
zoology by Professor Tvatt, and five on mineralogy by Mr. Burbank, 
which ended with a geologteal excursion to Marblehead. These 
lessons were given to very large classes, and were supplemented by 
the issuing of pamphlets under the general title of Science Gide. 
Three numbers—Abont Pebbles, by Professor Hyatt: A Few Com- 
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tion Plants, by Dr. Goodale: and Connuereial and Other Sponges, 
by Professor TH vatt and others—were published by Messrs. Gain 
and dleath, who have since bronght out many such helps. 

After a winter of intense activity there came a period of repose, 
and no lectures were given the next season, After ling quiet for 
aevear the sehool onee more eane into active operation. — Abrs. 
Qiinev A. Shaw and Mrs. Augustus Tlemmenway showed their 
sympathy with the efforts on behalf of education by most generously 
assuming the whole expense of the lessons given that year. _Tmme- 
diate ineasures were taken to carry out the plan whieh liad been 
arranged several vears before, which consisted in giving a series 
of lessons which would be a good preparation for a course in pliysi- 
ography. Accordingly, Professor Cross, of the Institute of Pech- 
nology, was engaged to give eight lessons in physics, Professor Hyatt 
following with ejeht on the physical relations of annals to the 
earth: Professor Goodale gave four treating of plants in the same 
way, and Mr. W. O. Crosby concluded the course with four lectures 
on the relations of gcologieal agencies to phvsiography. The ap- 
pheations for tickets to these lectures so far excecded the expecta- 
tions of the eonunittee that they were forced te dupheate them, 
each speaker repeating Ins lesson on the same day before a differ- 
ent andience, 

After this the work of The Teachers’ School of Science was 
taken under the protection of the Lowell Fund, Mr. Angustus 
Lowell sending word that he would make an annual donation of 
fifteen hundred dollars, My. Lowell allowed the Natural History 
Society toamake engagements and announce lectures one vear he- 
forehand, and also gave the use of PHimtingtou Tall lighteen 
lectures were elven that winter, under the title of the Lowell Free 
Lectures in The Teachers’ School of Science.  Kight of these lec- 
tures were on plivsies, by Professor Cross: tive on geology, neal 
Crdsbet tivecor plivsiclaus lis Dre ls 2o owditelycol the: Tart 
vard Medieal School and all were very sucecssful and well attended 
by the teachers. The Teachers’ School of Science had another 
braneh in aetive operation, which was courses of laboratory lessons 
paid for ba the teachers themselves, 

Throneh the liberality and co-operation of the Woman's Edu- 
cation Association the Society of Natural History was able te an- 
nounee that a seaside laboratory, under the direction of Professor 
Hvatt and capable of accommodating a limited number of stadents, 
would be open at Munisquiam, Massachusetts, from June oth to Sep- 
tember 1th inelusive. The purpose of this laboratory was to afford 
opportinities for study and observation to the development, anat- 
omy. and liabits of eomanoen (vpes of marine animals nnder sitable 
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direction and adviee. Tt was beHeved that sneha laboratory would 
meet the wants of many teachers who had attended practical lessons 
in The Teachers’ Sehool of Science. “Twenty-two persous—ten wom- 
en and twelve men (nearly double the munber expected )—availed 
themselves of the privileges offered. The suminer work, which was 
very successful, was due to the ability and energy of Mr. B. TE. Van 
Vleck, who had the whole charge of the instruction and work done 
in the laboratory. The seaside laboratory continued to be ised 
suceessfully in the same way during seven consecutive summers, 
and the work of the laboratory materially influenced the future 
science teaching in several 

colleges and in many public 

~ehools of this country. In 

1886 Professor Hyatt called 4 

the attention of the Woim- 
an’s Education Association 
and the society to the fact 
that the laboratory had 
reached a stage when it 
could clann the support of 
patrons of science and learn- 
ing, and be placed on an in- 
dependent and permanent 
foundation. The two asso- 
clations accordingly called a 
meetine, made up largely of 
the representative teachers 
of biology, who decided to 
make an effort to establish a 
permanent biological labora- 


Winiram O. Crospy., 


tory and raise at least fifteen 
hundred dollars to earry it on for tive vears. The result was the 
fonndation of the Marine Biological Laboratory, at Woods Lol, 
which now attracts to its general courses teachers and other students 
from all over the land, and also maintains a department for special 
research work, 

Tn 1882 agents were obtained, by correspondence and through 
the kindness of the Secretary of the State Board of Edneation, Mir. 
Dickinson, in forty-four towns, who distributed tickets and. filled 
out blanks so that the benefits of The Teachers’ School of Science 
were extended beyond the limits of Boston. In this year there were 
two courses, one of ten lessons, by Professor Niles, on plivsical eeog- 
raphy, and five on physiology, by Dr. TE. P. Bowditeh, “These courses 
began in November and continned throughout the whole vear, with 
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a decrease in attendance after the Christmas and April holidays. 
These lessons were followed by five on elemeutary chemistry, by 
Prot. L. M. Norton, of the Massachusetts Institute of Technology. 
His subjects were as follows: Past Principles of Chemistry; the 
next. Cheaistry of Air, Chemistry of Water, Chemistry of Com- 
bustion, Chemistry of Metalhe Hlements. There were also five 
on Practical Examination, with Sintple Apparatus of the Plisices and 
Chemistry of Vegetable Physiology, by Professor Goodale, which 
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were divided as follows: (1) Vegetable Assinnlation, the mode im 
which plants prepare food for themselves and amimals; (2) The 
Kinds of Food Stored in) Vegetalle Organs, ihistrations of the 
starches, sugars, oils, and albuminoidal matters; (9) Tew Food is 
used by Plants and Animals ina Formation of New Parts, mechan- 
ies of Growth: (4) Plow Food is Used in Work of all Kinds by Ditfer- 
ent Organisms: (5) Adaptations of Organisms to Extremes of Teat 
and Licht, ehietly with respect to geographical distribution. Tis 
session Was cConelnded with a series of five lessous on Chemical Prin- 
ciples Hustrated by Common Minerals, by Professor Crosby. 

At the begiuming of this season there was the nsual large attend- 
anee, With teachers from thirty towns, but the nmnber was slowly 
reduced. Tt was evident to the enrater that the decline in attend- 
anee Was not die to the subjeets ner the mode in whieh they were 
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treated, but from fatigne on the part of the teachers, aud this state 
of affairs causcd Thin to say in dis annual report that “ proper and 
wise forethought should long age have given teachers a portion of 
every week besides the sual Saturday holiday for the pursuit of 
information needed ter teaching new subjects.” Ele beheved that 
the efhaency of the individual teacher would be greatly tmereased 
by this expedient, and that the pupils would gain more than they 
lost by the shortening of the school hours. 

At the request of the Supermtendent of Schools the enrator gave 
the following vear ten lessons, which were directed mainly to the 
subjects put down in the course of study under the title of Fle- 
mentary Science Lessons. fi his course in Elementary Mineralogy, 
Professor Crosby followed the plam idicated by Mars. EK. Uf Rich- 
ards in one of the science emides—First Lessons in Minerals. The 
civator, for his course on Structure and TTabits of Worms, Iisects, 
and Vertebrates, used iniy spechnens which bad been tanned by 
a process which was then mouse. Over twenty-eight thonsand 
zoological specimens were given away im two vears. Professor 
Crosby, with a class of sixty, continued the course of the previons 
vear, giving lessons im the mineralogical laboratory of the Massa- 
chnsetts Institute of Technology, and the specimens there studied 
were retained by the teachers. 

In the winter of 1S88—s9 Professor Crosby, using for his audi- 
tonum Ifuntington tlall, eave a course of ten lessons on the geol- 
ogy of Boston and vicimiv. ° The object of the lessons was to ae- 
quant the teachers of Boston and vieinity with natural opportuni 
ties by which they are surroninded, and specially to show them how 
to use these epoprtunitics for their own culture and the benefit of 
their pupils. The subject was treated im accordance with the tol- 
lowing scheme: (1) A general study of the physical features of the 
Boston basin and of the geologieal changes now in progress in this 
region: (2) a systematic study of the various nunerals and rocks 
found in the Deston basin, together with the more characteristic 
kinds of strueture which they exhibit: (3) a summary of the geo- 
logical history of the district so far as that is planby reeorded in 
the rocks. The course was freely illustrated by amaps and dia- 
grams, also to a large extent by speennens, more than ten thousand 
of which were distributed. Special pams were taken at every step 
of the work to indicate the localities where phenomena such as were 
deseribed in the Jessons night he most advantageously studied. 
This comprehensive course formed suitable preparation for a see- 
ond series of Tessous, the principal object of which was to apply the 
principles tanght by the first series to a thorough and detailed study 
of the physieal history of the Boston basin. Each important lo- 
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eality in the scetion under consideration ferined the subject of a 
~eparate lesson, in which its structural features and the more m- 
portant events of its listory were presented. Special attention 
was Given to tracing the relations of the existing surface features 
of each district to its geological strnetire, thus connecting the 
physical geography and geology of the region. These lectures ’ 
were based ou a darge amount of original investigation and 
results reached by Professor Crosby in his studies of the Boston 
basin. 

During the winter of Pss6 °sS7 Prof. W. M. Davis delivered a 
course on Problems in Physical Geograplie Classification, treated 
of in two lessons, and the Laws of the Evolution of the Principal 
Topographical Types oceupied the remainder of the course. Pro- 
fessor Davis eave the class 
the benefit of the results of 
his investigations, which were 
original contributions of i- 
portance to the progress of 
physical geography. “The 
eraphic manner of illustrat- 
ing the lessons upon the Gla- 
elal period and the effects of 
the great glacier upon the 
area of the Careat Lakes was 
very effective. This was 
shown by means of a rehet 
model whose surface was 
composed of a ingenious ar- 
rangement of overlying: and 
ditferently painted surfaces. 
by removing these in sueees- 


sion the lecturer traced the 
i Rigi, em Whole history of changes fol- 
lowing upon the recession of 

a continental glacier and its effects upon the surface waters. 
These lessons were so novel and useful te teachers that le was in- 
vited to eive a course of ten lessons diving the next winter upon 
the physical geoeraphy of the United States. New matter, 
new models, and more extended iWhistrations were sed in this 
course, Phe objects of the course were: To instrate the value 
of systematic classification in the study of physieal geography in 
order that forms of similar origin might be eronped together; to 
Mdvocate the dapertance of stidving the evolution of geographic 
Forms du thoe. se that fomns similar in origin but dissimilar in age 
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(and couscquently in degree of development) might be regarded 
as their natural relations; to apply these principles to the physical 
geography of our own land; and, finally, to promote the use of mod- 
els in geograplic teaching. The different parts of the country 
were considered in this order: The mountains as constituting the 
framework of the continent, the plains and plateaus flanking the 
mouutains, the rivers carrving the waste of the land into the oeean, 
the lakes temporarily interrupting the transportation of waste to 
the ocean and retarding the action of the rivers, the shore line 
where the land dips under the sea.” 

Persons interested in the inprovement of the teachimg of geog- 
raphy in the public schools suggested to the trustee of the Lowell 
Institute the advisability of hearing again trom Professor Davis, 
and the curator was requested to mvite him to give a course of eight 
leetures on geography in the autumn and winter of 1897s. The 
subjects treated of in these lessons were selected from among those 
presented by Professor Davis in his course on geography i the Har- 
vard Summer School, as they afforded immaterial most direetly ap- 
plicable to the work of grammar-school teachers. At the end of 
each mecting opportumty was given for individnal couterence on 
questions suggested by the lectures. This course excited more in- 
terest among teachers than any which had been given since the be- 
ginning of the school, and it was consequently a serious disappoint- 
ent to many teachers when it became known that Mr. Lowell did 
not feel able to re-engage Professor Davis and continue this kind 
of iistruction. 

The same winter that Professor Davis gave lis first course on 
physical geography Prof. F. W. Putuain, of ITarvard University, 
Surator of Peabody Museum of Aimerican Archeology aud Anthro- 
pology at Cambridge, and now President of the American Associa- 
tion for the Advaneement of Science, gave lessous on American ar- 
chology. The topics seleeted covered the whole range of the re- 
inains of prehistoric man and his lite on this continent so far as these 
subjeets conld be presented in ten lessons. The original methods 
of research elaborated by Professor Putuam, which have placed tis 
name among the first in his department of archieological work, ren- 
dered this course remarkably interesting and instructive. Speci 
mens were studied and given away in sufficient numbers to illustrate 
the modes of making stone implements and some of the different 
kinds of pottery. Professor Putnam ivited the teachers to visit the 
Peabody Museum, and there gave then an opportunity to inspect the 
larger objects which it lad not been possible to bring into the city. 
The audience became so interested in the famous serpent mound in 
Ohio, which was then threatened with destrnuetion, that a subserip- 


462 POPCEAL SCIENCE MONTH LE. 


Hien was started which finally made it possible to purchase and pre- 
serve this ancient monimnent, 

The winter succeeding the lessons on archeology, Ma. B. TE Van 
Vleck. who had spent a considerable portion of the previous sunumer 
In preparing specimens for this work, gave fifteen lessous ou zodl- 
oey. The study of the general morphology of animals was made 
nnder advantiges sneloas had never before been offered in this 
school, and enabled teachers to see and study struetures not usnally 

within them reach. The 


ee 


work was mainiy directed to 
the observation and study of 
a dinnted munber of types, 
but general pots in plrvsiol- 
ogv and anateamy were also 
taken up in a comparative 
way. The mneroseope was 
also used in this work. This 
special commse was contintied 
darting the next two terms. 
Dr A. Walter Fewkes 
eave a series of ten lessons, 
during the winter of 1S90-— 


“OLlon Connon Marine Ams,- 


nals from Massachusetts 
Bay. Special attention was 
elven te the mode of hfe, dif- 


ferences In external forms, 


ie Nc aaa: loeal distribution, diabitats, 

methods and proper times to 

eolleet the eges, voune. and adults. The anatomy, embryology, 

and ainertpholoey of the species considered were dealt with inei- 
dentally. 

~The relative abnndanee of species and individuals, local eauses 
Which inflmenced distribution, the reeky or sandy natire of the 
shores and their characteristic faume. and the influence of depth 
of water tides and temperatnre, were alse considered.” 

The relations and boundaries of the marine fauna of New Eng- 
land were treated of ander the following heads: Comparison of the 
anna of Massachusetts Bay with that of Narragansett Bay and 
the Bay of bundy, and Canses of the Differenecs Observed: Pelagie 
Vininads: Littoral and Shatlow-Water Genera: Pntrodneed and Tne 
Hieenous Marine Animals: and Marine Animals whieh inhabit both 
orackish and Fresh Water, 


Htohavine been found that for several vears the andienees at 
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the general courses had been decreasing, it became evident that the 
giving of general intormation had accoumplished a mission, but that 
there was a demand for more specialized courses of study and that 
a change of poliey was warranted. It was therefore determined 
to abandon the general courses and contmme the special prolonged 
laboratory courses. 

Sinee 1891 all lessons have been given cither in the form of 
laboratory lessons or field work, and the school was organized and 
conducted upon a new and more effective basis. The teachers have 
heen required to keep notebooks and attend exanmnations im order 
to be candidates for the certificates which have been, and will con- 
tinue to be, granted to those who have completed a series of lessons. 

In the fall of 1590 was begun a course of lessons on paleontology 
which had been planned for some time but had not been previously 
undertaken beeanse the teachers lacked the knowledge of the ele- 
nents of zodlogv and geology which was a necessary preparation 
for those taking up the study of the history of animals as found in 
the carth’s erust. The members of this class, which now began to 
make systematic observations npon fossils, were fond to be sutt- 
elenthy prepared to study certaim groups which illustrated the laws 
of evolution. The class was muted in ummber and was mider the im- 
struction of Professor ILvatt, who for five vears conducted the most 
advanced course of lessons ever given in The Peachers’ School of 
Seience, and sneh as have not elsewhere been offered to teachers nor 
to many Classes of college students. 

The lessons began with general imstruction in the use of the 
microscope, the structure of cells and their wien and ditterentia- 
tion Into tissnes, and then a study of simplest organisins—Prolozoa. 
The work was continued through Porrfera, Hydrozoa, and Aetino- 
zoa, and the types of fossils compared with their living representa- 
tives. The periods of occurrence of fossilized remains in the rocks 
were noted, and the characteristics of the different periods men- 
tioned, but details of stratigraphic character were subordinated to 
the tracing ont of the relations of the ammals and the laws which 
governed the evolution of their forms. Special attention was given 
to those classes whose history is most complete and which furnish 
the hest speeimens for examination. 

Nehinodermata, represented by a large mmuber of beth living 
and fossil forms, was made the subject of study the second winter. 
The common starfish was examined in detail, and with it were eom- 
pared other members of its class—tsterotdea, living and fossil 
formsin Ophiucridea and Echiuotdea, the modern //olothuroidea, the 
ancient Blastoids and Cystords, and both extinet and modern Cri- 
vuotds, the Jast of which were illustrated by alcoho! specimens of 
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Cometula, Professor Eyatt was assisted im giving these lessons 
by Miss of. Me Anus. whe. in coujunetion with lim, had previously 
entitled Tnseeta—and 
by Dr. Robert Pe Jaekson, who has done quel work on this group of 


written the largest of the Setenee CGanides 


fossils, One amember of the chiss a few vears age, after receiving 
these lessons, looked over and prepared a large auimber of fossils, 
principally Criraords, belonging to the Natural Tistory Society, and 
discovered a form of paleozoie Nehinoderm, which proved to be an 
Interesting new speeics and was deseribed lw Dr. Jaekson as Lepi- 
desthes Worthent. 

Vhe third year of this series cousisted of lessons on Brachiopoda 
exclusively, Professor Tvatt was at that thine in correspondence 
with Dr. kK. Beecher, of Yale. the distinguished paleontologist, 

who has made remarkable 


| discoveries and was then in- 
| vestigating Brachiopoda,and 
| commimica tions from him 
| regarding this group were 
from time to time read to the 
| oclass. Phe sudden expan- 
| sion or the quick evolution 
In the earher periods of the 
| earth's history and the slow- 
| er evolution of the same 
| tvpesin their progressive his- 
tory, affer a period of sud- 
den expanston had been 


In several series. 


| 

| passed throngh,” were shown 
| > 
| Phe oneestral form of 
| this group, the plhylembrve, 
' oo hhas been fonnd in Paterina, 


Whose adult) represents the 


J, Wanter Fewkes. 


voungest stage, the beak of 
the shell, of other Brachiopods. There was, therefore, unusual 
opportunity to here ilhistrate theories of evolution, particularly 
the theory of constitutional teudeney involving a conception of the 
vonth, mnaturity, and senescence of species, Tn order to make the 
istruetion clearer, terms used for the different stages of develop- 
ent by Professor [vatt tn dis writings on bioplastoloey were ex- 
plated te and used bw the class. 
The qnaiy speeches used in this study were carefully figured 
In the notebooks. and the teaehers beeame so familiar with them 
Vhist they were able te Pass att the end of the term a severe exami- 
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nation. The final test of the season’s work consisted of three parts: 
The passing in of leeture notebooks, the naming and elassifying of a 
dozen fossils seleeted by the professor, and the answering of a set 
of diffieult questions. 

On aceount of the amount of time required for this course, and 
beeause the lessons were such as were not direetly applicable to 
work in the publie schools, the attendance decreased. The num- 
ber who eontinued, however, were those who felt that a broad sei- 
entifie education is necessary to the best teaching of even elemen- 
tary scienee. 

The fourth year was devoted to Mollusca, Cephalopoda in par- 
ticular, and the class was fortunate in having for its teacher one 
whose investigations in this latter group have given him world-wide 
fame. 

The evolution of the group from its straight radical form, now 
named and ealled Diphragnoceros, was traced through the bent, 
eurved, and eoiled forms of the Nautilotids, Ammonoids, and Bela- 
mites. The phylogeny of the Ammonoids presented a complete 
eyele, late forms entirely uneoiling and presenting the straight 
eharacters of their ancestors. 

The study of Cephalopods amply illustrated the neo-Lamarckian 
theory of evolution, including the inheritance of aequired charae- 
ters which is now believed by most paleontologists. 

The fifth and last year of this course included the study of Ar- 
thropoda and Vertebrata. The insects presented many illustra- 
tions for the theory of natural selection, which the neo-Lamarck- 
ians consider an aid, but a subordinate factor, in the origin of 
species. 

About this time Poulton gave a series of twelve lectures on 
animal eoloration at the Lowell Institute, drawing his illustra- 
tions mainly from inseets. Many of the students of The Teach- 
ers’ School of Seienee in zodlogy and paleontology attended these 
lectures. : 

After working on fishes, batrachians, reptiles, birds, and mam- 
mals, in which the struetural development of some animals—man, 
for example—was found to be retrogressive and the physiological 
development progressive, the lessons elosed with the study of man’s 
strueture as eompared with the anthropoid apes and the few remains 
of prehistoric man, and finally with a discussion of the works of 
paleolithie man. 

The teachers who had attended this course throughout the five 
years and had passed satisfactory examinations have been presented 
with diplomas testifying to their proficiency. 

[Zo be continued. ] 
VOL. LY.—34 
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PROPER OBJECTS OF TIE AMERICAN ASSOCIATION 
YOR THE ADVANCEMENT OF SCIENCE. 


By FDWARD ORTON, 


PROFESSOR OF GEOLOGY IN OLO STATE UNIVERSITY 4 
PRESIDENT-ELECT OF THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SO01ENOE, 


FINE objects of the American Association for the Advancement 

of Science are clearly expressed in the opening paragraph of 
its constitution, which was adopted at its first meeting, held Sep- 
tember 20, 1848, in Philadelphia. From that day to this the para- 
graph referred to has not been modified except by the replacement 
of three words, viz., “the United States” by a single and more 
comprehensive word—* America.” 

As here defined, the objects of the association are “ to promote 
intercourse between those who are cultivating science in different 
parts of America, to give a stronger and more general impulse and a 
more systematic direction to scientific research in our country, and 
to procure for the labors of scientific men inereased facilities and a 
wider usefulness.” 

Three distinet elements are included in this general statement, 
viz.: (1) The cultivation of personal intercourse or acquaintance 
among the workers in science in this country; (2) the encourage- 
ment, extension, and proper direetion of scientific research; (8) 
the gaining of popular recognition and good will for the results of 
scientifie work, These objects may be conveniently summarized as 
(1) social, (2) setentific, (8) practical. 

There is nothing in the original paragraph to indicate whether 
the elements of this threefold division were counted of equal value, 
or whether they were arranged in either an ascending or descending 
scale of importance, but from the fact that in the development and 
expansion of the association during the last fifty years nothing has 
been added to and nothing subtracted from this general statement, 
while in many other divisions of the constitution large and some- 
times radical changes have been adopted, it seems safe to conclude 
that the present members of the association see its work and office 
in very munch the same light as its founders did. 

But, while sailing under the old colors and apparently by the 
old charts, it is quite possible that the association is, insensibly to 
itself, undergoing modification more or Jess important. Such an 
experience is unavoidable in all human institutions, at least in those 
that retain their vitality in state, society, or church. 

The fifty years that cover the life of the association are unques- 
tionably the most nnportant, so far as the growth of science is con- 
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cerned, in the history of the race. Within this period every science 
has been recast and rewritten, and divisions and subdivisions of the 
old units have gone forward and are still in progress. Of every 
one of these sciences the boundaries have been so enormously ex- 
tended that even the dream of universal knowledge on the part of 
any man has gone by, never to return. Leibnitz, it has been said, 
was the last of the intelleetual giants of old who mastered all that 
was knowable in his day. Alexander von Humboldt could almost 
claim the same for the knowledge of Nature that was attainable im 
the first quarter of our century. But sinee the application of the 
compound mieroseope to the study of Nature and the subdivisions 
of the seienees that have resulted therefrom, and especially since 
the extension of the method of seience to all the branches of an- 
thropology, as language, history, institutions, the task of mastering 
all that is known is seen to be altogether too great for finite powers 
and span-long lives. 

It might well be, therefore, in view of the amazing changes that 
have taken place in the entire field covered by the association, that 
it should have outgrown the aims and ambitions of its early days. 
The faet that 1t eontinues to use the identical statement of its ob- 
jects with whieh it began its work, while it does not definitely settle 
the question, affords at least presumptive evidence that no such 
change has taken place. 

Ilow, then, do the objects originally recognized by the associa- 
tion as its raison d’élre correspond to the needs of our own time? 

1. Is the social feature of the association, to which the first 
place was assigned by the founders, whether by design or not, 
worthy of preservation by us? In other words, is it as important 
“to promote intercourse between those who are cultivating science 
in America ” at the elose of the nineteenth century as it was at the 
middle of the eentury—the need that was responded to by the for- 
mation of the American Association for the Advancement of Sei- 
ence? While revolutionary changes have taken place in the country 
at large during this period in modes of travel, facilities for aequir- 
ing edueation, and the diffusion of intelligence, it would be hard to 
show why the need in this field should be in any respect less urgent. 
There is a far larger number of people who are cultivating science, 
and there are many more branches of scienee to be cultivated. 

What particular service is to be expeeted from such intereourse 
as the association seeks to provide? The gathering of the workers 
in the diverse fields of scienee into a single organization has a tend- 
ency to unify them. They find that a common spirit animates 
them, that they all make use of essentially the same method of re- 
search or inquiry, and that the results whieh they reach all have a 
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common note of certainty, being herewith differentiated from other 
and older views on the same subjects, as knowledge differs from 
opinion. They are thus led to sec more clearly than they could 
otherwise sce the unity of the universe, that knowledge is one, and 
that each science is but a facet cut on the crystal sphere of natural 
truth, touching other facets at many points, and by no means inde- 
pendent, but supported by the integrity of the sphere. 

Such a gathering tends to an increase of mutual respect and 
confidence ou the part of all engaged in scientifie work. It tends 
to discourage the narrow conceit of the specialist, who, if left en- 
tirely to his own tastes, comes to think that his own facet is the 
only one that deserves to be regarded, and practically to ignore its 
relation to the sphere of which it constitutes an essential though 
a minor part. 

Such an association tends toward making specialists intelligible 
to each other. In other words, it puts a premium on the art of 
popularizing science, for when the specialist makes himself intelli- 
gible to his brethren in their widely separated fields he makes him- 
self intelligible to all educated men, whether especially trained in 
sclence or not. 

The specialist is under a strong temptation to limit himself to 
a language of his own, which is an unknown tongue even to the 
rest of the scientific world. Technical terms, carried out to minute 
subdivisions, are indispensable in every branch of modern science, 
but the student of any science is in an evil state who can not pre- 
sent his results to the world without appealing to the technical 
jargon of the branch which he cultivates. 

There even seems a reluctanee on the part of some to use plain 
language in stating scientific conclusions, as if the cheapening of 
scicnee were feared by its being made intelligible. Such a fear is 
certainly unworthy. The masters have never felt it. In lucidity 
and directness of speech and in general intelligibility Tyndall, Hux- 
ley, and Darwin were not surpassed by any men of their genera- 
tion. ‘To whom are we as much indebted for the great advance of 
scicnee in their day as to these very men? 

If the scientist neglects this popularizing of science, the sciolist 
is sure to take it up, and his work in this field always makes the 
judicious grieve. Ts there not possible danger that this phase of 
selentifie work and the function of the association corresponding 
thereto are Josing consideration to some extent? 

ant instead of its being true that the scientifie work of the 
country has outgrown the need of the association, is it not rather 
true that we are in far more urgent need of its unifying agency 
than cven the founders were fifty years ago? We have all the 
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divisions of science that were then recognized, and half as many 
more. Physics and chemistry could then be classed in one section 
without offense, and zodlogy and botany were assigned without 
protest to a single heading. Now, not only does every science de- 
mand recognition by and of itself, but all are represented by sepa- 
rate societies as well—as the Mathematical Soeiety, the Chemical 
Society, the Geological Society, ete. These societies hold meet- 
ings, publish bulletins, reports, and sometimes monthly journals, 
and, in short, aim to cover the entire field for the branches whieh 
they represent. They are generally affiliated with the association, 
and it is becoming usual for them to hold joint summer meetings 
of society and section. Their annual meetings are held in the 
winter, and, as their membership is more select than that of the 
association, standing as it does in all eases for published or reeog- 
nized work already in evidence, these winter meetings are coming 
to be preferred for the presentation of technical papers. Those 
who read them feel sure of “ fit audience, though few.” 

These societies are all vigorous and suceessful. They obviously 
meet a “ felt want ” on the part of Ameriean science, but just what 
their effeet will be upon the assoeiation remains to be determined. 
Certainly, with these centrifugal tendencies in growing activity, 
this is not the time for the attraction of our one eentripetal foree to 
be relaxed. More than ever do we need such a unifying agency as 
the association was designed to supply. 

Some modus vivendi between section and society will doubtless 
be found. Perhaps the more abstract and technical papers will be 
reserved for the winter meetings, while those dealing with the 
larger phases, and especially those pertaining to the philosophy of 
the subjects discussed, will find their places in the joint meetings 
of the summer. 

It would be well if the association meetings of whatever char- 
aeter could be made memorable by the announcement of important 
discoveries made during the preceding year. The custoin of hold- 
ing baek such announcements is said to obtain in the transatlantic 
national associations, and notably in the British Association, which 
is the mother of all the rest. Those who were present at the Bos- 
ton meeting of the American Association will remember the enthu- 
siasm created there by the announcement of the discovery of a new 
element—etherion. If later disenssions have thrown doubt upon 
the discovery of a new element, the alternative explanation sug- 
gested of the faets proves seareely less interesting or important than 
the original claim. 

Whether our eager American workers would be willing to haz- 
ard their claims to priority by holding back the announcements of 
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their discoveries for months after they have been made is a ques- 
tion, but the foreign practice in this regard has certainly much to 
commend it. 

It would be a calamity of real magnitude to American science 
if the sectional meetings of the association were abandoned to men 
who have not done enough approved work to entitle them to places 
in the several societies already named. The old tithe—The Ameri- 
ean Association for the Advancement of Scienee—might still be 
retained, it is true, but what a huiniliating misnomer it wonld be. 
if none of the men who have advanced scicnee in the past by their 
labors and none of those who are prepared to advance it in the 
future by their training were now included! It would be the omis- 
sion of the part of Hamlet from the play. 

The foremost men m all the societies, our leaders in the branches 
represented there, owe it to themselves, owe it much more to the 
great name of American science, to maintain and magnify their 
connection with, their service to, the American Association. 

At the second meeting of the association it was the illustrious 
Joseph Henry who ealled the attention of lis brethren to the fact 
that the organization was, by its very name, consecrated to the 
advancement of seience—to the discovery of new truth. He re- 
minded them that the association was not designed to furnish 
opportunity for the restatement of what was already known. Its 
purpose was rather to add to the existing body of knowledge in the 
world. Let not the hopes of the founders be brought to nanght 
by allowing the organization from which they expected so much to 
be thus eviscerated! 

We see, then, that the social feature, with what it legitimately 
includes, deserves to hold as prominent a place among the objects 
of the association at the end of the century as was given to it by 
its founders when first established. 

Two other objects which were deemed worthy of being meor- 
porated into the organic law of the association remain to be eon- 
sidered. ‘To the treatment of each a few words will be devoted. 
Neither of them commands as high regard from us as they seem to 
have had at the beginmne. 

2. The second object of the association as declared by the found- 
ers was “to give a stronger and more general impulse and a more 
systematic direction to scientific research in our country.” 

Tt is not easy for those who were born after the middle point of 
the century to think themselves back into the conditions under 
which the words above quoted were written. At that time there 
were but two or three schools of selenee in the United States, and 
not one west of the seaboard. The degrees of bachelor, master, and 
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doctor of science were unknown. There was but one journal of 
science published in the country, and foreign scientific journals and 
reviews, comparatively weak and few at the hest, seldom found their 
way to the New World. The men who cultivated seience were 
widely separated, and for the most part rarely met their peers. As 
a natural consequence, there must have been more or less misdi- 
rected effort. Many a worker must have attaeked problems 
already solved, or have attaeked them by inadequate or obsolete 
methods. 

Hlow great the changes that fifty years have wrought in this 
country, in the world indeed, in all these respects! Now there is 
not a State in the Union that has not at least one fairly equipped 
school of science, and in sone of the older States sueh schools can 
be counted by the dozen or the seore. These schools are manned 
by teachers trained at the foremost centers of scienee in this coun- 
try and Europe, familiar with all the great problems and with all 
the most improved methods of research. Moreover, on the library 
table of every one of these schools are the latest periodieals and 
special reports of the two continents in whiel: seienee is cultivated. 
The untrained and isolated investigator can no longer justify his 
existence. There is no occasion for the survival of sueh qualities 
as these terms imply. 

This wonderful transformation in educational scope and meth- 
ods effects to a great degree just what the founders hoped to aceom- 
plish through the agency of the association. The ground has thus 
been cut from under the seeond of the objeets of the assoeiation 
as avowed in its constitution. In other words, while the result 
aimed at deserved the prominence given to it fifty vears ago, it no 
longer depends on the association for its accomplishment. 

3. The third of the objects which the association was organized 
to accomplish was “to procure for the labors of scientific men in- 
creased facilities and a wider usefulness.” This elause evidently 
refers to the endowment of science by founding and equipping in- 
stitutions, professorships, laboratories, museums, and the like, and to 
a more cordial and general appreciation of the results of seientific 
work. 

In this direction, also, sueh immense progress has been made in 
the country at large that the need of special effort in this line no 
longer exists. Munifieent gifts to science from private fortunes 
are now the order of the day. It is a poor vear for science in 
America when such contributions do not exceed a million dollars. 
This work was begun in the large way under the elder Agassiz, and 
the Museum of Comparative Zoélogy at Cambridge is its first im- 
portant monument. It has gone forward in the addition of seien- 
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tific departments worthy of the name to the older institutions of 
learning, and in the establishment of new institutions wholly de- 
voted to science. 

Such beneficent use of private wealth, the unparalleled inerease 
of which during the last fifty years has become a matter of grave 
eoneern to the whole body politic, does more than anything else can 
do to reconcile the public to the conditions which make such aceu- 
mulations possible. Still more significant is the policy which the 
General Government entered upon, forty years ago, of establishing, 
in eonjuuction with the several States, schools of general and ap- 
plied science. The State colleges and universities thus founded 
have already become potent factors in American education, and 
science lies at the heart of them all. It would be hard to over- 
rate their influence on the development of science for time to come. 

When the American Association was established, fifty years ago, 
a new day was breaking on the world. The men who were culti- 
vating science then saw something of the conquests over Nature 
that the new method—the method of scienee—rendered possible. 
They were wise in demanding that all who use this method should 
recognize the common bond. The association was the outcome of 
that demand, 

At the end of the century we who have shared in the mighty 
advance and who have been tanght by our experience to diseard 
limitations in the possibilities of the future, feel the same and an 
even more urgent need of some unifying and interpreting agency 
for the ever-widening fields to which the method of seience is now 
applied. 


RACE QUESTIONS IN THE PHILIPPINE ISLANDS. 


By FERDINAND BLUMENTRITTE. 


\ JTEN I published my article on the INstory of Separatism in 

the Spanish colomies, in the Deutsche Rundschau for July, 
1898, I said that the colored peoples of a colony would always be 
inclined to struggle for the independence of their native country, 
because the rule of the mother country of the colony makes their 
acecss to the highest positions in the state impossible. I declared, 
further, that in the Phihppine Islands the contempt manifested 
toward the eolored tribes by the Spanish press had contributed 
very much toward making the gulf between rulers and ruled pro- 
gressively deeper and harder to bridge. The natural eonccit and 
scusitiveness of the colored races in America could never weigh as 
heavy m the scale as those of the colored Filipinos do, because 
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in America the ecreoles and their numerously represented crosses 
were the real upholders of separatist ideas, so that when the idea 
ripened into an act they held the leading of the movement in their 
hands. Indians and negroes have there never been more than the 
plebs contribuens, or the tributary class, and “food for cannon.” 
Only in single exceptional cases have leading spirits ever risen from 
out of these lower castes; and where the separatist movement has 
been confined to these colored primitive races, as in Haiti, it has 
led not only to cutting loose from the mother country, but also to 
a more or less complete renunciation of European civilization. In 
saying this I cast no condemnation upon the negroes, for, whenever 
in our civilized states the proletariat and the populace have struck 
down or cast out all the cultivated and half-cultivated classes, the 
same sort of “nigger management,” with only differences corre- 
sponding with the environments, has gained place among us as in 
the great islands of the Antilles. 

Very different are the conditions in the Philippine Islands; and, 
in view of the importance which the “skin question ” plays in the 
conflict raged by the Americans, I think it proper to deal further 
with this fundamental question of Philippine politics, especially 
since the journals and the politicians, at least those of America, have 
given very little attention to the matter. 

The small number of creoles, of whom, besides, the principal 
part live in the city of Manila, which the Americans have in their 
power, would not alone explain why the war of independence and 
the formation of the Philippine republic must be spoken of as pre- 
eminently the work of Christian, civilized Malays and mestizos. 
For there are in America countries, like Paraguay, where the nuin- 
ber of whites is even smaller than in the Philippine Islands, and yet 
the separatist movement and the foundation of the state were the 
exclusive work of the creoles. 

Why has it been thus? Because the Indians and the negroes 
do not possess that inclination toward civilization and that capacity 
for assimilation that are evident in the colored populations of the 
Philippine Islands. It is supposed that the Philippine Malays have 
Japanese blood in their veins; but, all the same, whether the sup- 
position is founded or unfounded, it is certain that not only do they 
resentble the Japanese more or less in features, but that also many 
mental traits are common to them with these wide-awake Orientals, 
and they even excel them in a moral respect. The school statistics 
show them superior to their Spanish lords. The Filipinos have no 
larger percentage of illiterates than Spain of those who can not read 
and write. And, as a bishop exclaimed with astonishment, there 
are in those islands villages where it would be hard to find a person 
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unable to read. The pressure of the colored people to the higher 
studies and the special schools far exceeds the percentage which one 
would anticipate from their proportion to the whole population. 
And if we add to these those who seck their education in Spain and 
other foreign countries we shall find Malays and mestizos in the first 
line, and the ereoles in the last. It should be remarked on this point 
that many more natives would have gone to Europe for education if 
the Spaniards, and especially the monks, had not perceived con- 
spirators in all Filipinos who studied away from home. The fear 
of persecution deterred many fathers from seuding their sons over 
the sea. 

More than ten years ago a prominent monkish writer showed 
how the professions of medicine and the law were crowded with 
Malays and mestizos. But besides these two professions and that 
of the secular clergy the colored Filipinos turned also to engineer- 
ing and art. With respect to art, Lam not thinking of the skillful 
goldsmiths and silversmiths of Manila, although these artificers are 
among the best, but I refer to artists of divine gifts, among whom 
the mestizo I. Resureccion Hidalgo, resident in Paris, and Don 
Juan Luna, of the tribe of Hokans of northwestern Luzon, brother of 
the Philippine minister Antonio Luna, are most conspicuous. Luna 
is not unknown to us Germans, for the Leipsic [llustrirte Zeitung 
some thne ago published a wood engraving of his great prize-crowned 
picture Spoliarum. The best testimony to lis eminence is the fact 
that the Spanish Senate honored this artist, who was then living in 
Panis, with the commission to paint for its chamber a pendant to 
Padilla’s famons picture Boabdil Surrendering the Keys of Granada 
to the Cathohe Queen, and he painted The Battle of Lepanto. And 
among the Filipine poets the name of the great Tagal, Dr. Rizal, has 
become known to the whole world through lis skill in tragedy. 

There is no need of mentioning any other names, for those we 
have given are enough to show that these Malays and mestizos are 
susceptible of cultivation, and, as Bismarck used to say, “carry a 
rocket-charge in their bodies.” * 

As the Spaniards who came to the archipelago were for the most 
part only imonks or officers, trade, so far as it was not in the hands 
of foreigners, was dependent on the participation of the colored 
population, particularly of the mestizos. And what of large land 
ownership the monkish orders had not absorbed likewise belonged 
for the most part to the colored races. None but foreigners and 
colored took part in all the great cuterprises of the country. The 
Spaniards only ruled, 

This position of the colored population in the country was the 
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more perilous to the Spaniards, because the Spanish press, particu- 
larly the monkish journals, systematically treated them with scorn, 
ealled them anthropoids, and dented their capacity to attain Euro- 
pean civilization. The educated Filipinos foamed with rage when 
spoken to about these attacks npon their race. “ Besides,” they 
said, “it makes the color of our skin a stigma with the Spanish lords, 
and with all Europe too; why thus insult us and in so cowardly a 
way, when the censorship at Manila makes it impossible for us to 
defend ourselves?” 

But all these noisy revilings of their race could only outwardly, 
not inwardly, disturb the self-esteem of the Malays, because their 
leading spirits had by critical psychological studies of the white 
race confirmed the opinion of the simple Tagal peasants that the 
whites are made out of the same earth as the colored, and that the 
latter could, under equal conditions, have done as well as they. 
Only the whites have adopted that lordly code of morals which, like 
the flag with contraband goods, covers the grossest breaches of 
right and other outrages, which a white gentleman would not ven- 
ture, indeed, to eommit upon his peers, but which, in the treatment 
of eolored men, belong, so to speak, to good tone, to * European 
smartness.” 

The educated brown man generally feels in his intercourse with 
the European that uneasiness, that poorly concealed embarrass- 
ment, which the parvenue with us feels in the presence of one of the 
blue-blooded aristocracy. He feels every instant that the white 
man’s critical eve is upon him, and knows that the eriticism will be 
pitiless and harsh to injustice. He knows, further, that this eriti- 
cism in every case does not apply only to him, the individual, but 
that conclusions are drawn at once from his errors, even though 
they may be only presumed, that are applied to his whole race or 
caste—conelusions which are never flattering, but always eulminate, 
in agreement with the scorn of the superior, in a severe condem- 
nation. 

This consciousness of running the gantlet before the eves of 
Europeans often causes the brown man to commit mistakes in Euro- 
pean society, which refuses to pass him among people whose favor 
he would be sure to enjoy. 

The opinion which Europeans living in the tropies form of the 
brown men is generally unfavorable and unjust to them. We Eu- 
ropeans, or rather our nations and states, already judge one an- 
other harshly and in a more than partisan manner, beeause we see 
first only the weaknesses, often even only the fancied weaknesses, 
of our neighbors. How, then, could we expect anything better 
when a European has to pass an opinion on a brown man? We 
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should not forget that only those Europeans go to the tropics who 
display special energy and foree of will—a kind of chosen lot among 
our race—while the natives there include all the levels of the peo- 
ple. If we add to this that all the Europeans believe in their own 
superiority and in the inferiority of the brown men, it will seem quite 
natural that when the Europeans begin to make comparisons be- 
tween themselves and the natives the comparisons will always be 
flattering to those who make them. 

In the Philippine Islands, on the other hand, the reaction of the 
natives against this extreme self-eonceit of the whites has been mak- 
ing itself felt for more than twenty years. This has come to pass 
since the philosophical heads among them have carefully studied 
the whites in the various countries of Europe, and have in conse- 
quence lost faith in the divine likeness of the Caucasians. 

Single examples of the studies of these men have been published, 
such as that of the war minister of the Philippine republic, Don 
Antonio Luna, a pure-blooded Malay like his brother the painter. 
Tuna studied in Spain and in Paris (under Pasteur), and lived a 
little while in England, so that he had opportunities to become ac- 
quainted with three civilized nations at their home. His literary 
works are represented to us in the garb of novels and fewzlletons, the 
sareasm of which, while it certainly eseapes the uninitiated Euro- 
pean, will be all the more effective and precious upon those who are 
acquainted with the purpose of the brilliant author, which is to 
satirize the depreciatory accounts by European travelers of the Jand 
and people of the Philippine Islands. This he does by telling of his 
rummaging through the erities’ home and finding all the weaknesses 
and faults which are accredited to the brown men as signs of their 
ineapacity no less prevalent in Europe than in the Philippine arehi- 
pelago; and arguing that therefore the whites and the browns differ 
only in the color of their skin, in build, and in language, but not 
in mind, 

Tf space allowed I should be glad to follow my inclination to 
repeat some of Luna’s descriptions, which are given in a style that 
reminds one of Maupassant’s. L shall only say that Luna has drawn 
within the circle of his observations the movements of all classes 
in the aristocratic saloon and in the woerkman’s beerhouse, and 
remarks that everything that has been eharged against the brown 
man appears likewise in the European. The first sketch is exeel- 
Jent. European travelers speak in their works of the “ stupid star- 


ing” at their white-skinned, thoughtful faces by the “brown sav- 
ages.” Luna, whose pen-name is Taga-ilog,* parodies these stories 


by simply relating that on his arrival in Europe and during his 
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earlier residence there the people on the streets stared at him, and 
some of the boys threw stones or stuck out their tongues at him. 
He did not, however, eare for that, while he expected that the better 
circles would convinee him of the superiority and the innate tact 
of the lordly race by their more refined behavior. But it did not 
turn out so. Ile saw the ladies in the saloons tittering behind their 
fans and making merry over “the queer man.” And then at the 
table! How plain was the expression of astonishment among the 
gentlemen of the saloons that the brown man behaved in his eating 
just as the whites did! They had apparently anticipated that the 
“black ” would act as if he were tearing live pigeons to pieces and 
swallowing them. The indolence of the Europeans is shown up 
no less amusingly. Luna finds it apparent in all conditions, pre- 
vailing in the highest and the lowest social strata. He asks what 
would become of the industry and activity of the European peoples 
if they were suddenly given the climate and the fruitfulness of his 
native land. These two examples are all we can give. Likewise 
interesting are the studies of my Tagalog friends Don Marcelo H. 
de] Pilar and Don Mariano Ponce. The former, an advocate from 
the province of Bulakan, in the island of Luzon, and a descendant 
of King Lakandola, of Manila, was the leader of the Reformist 
party and the chief editor of the journal La Solidaridad, published 
in Madrid, which he directed with a remarkable skill that was rec- 
ognized by his opponents. He died in Barcelona in the summer 
of 1896. His compeer, Ponce, is now living in Japan and is no less 
distinguished than Pilar for his keen wit and his zeal in research. 

These two Malay jurists carefully examined the criminal records 
of Europe. Why? Because, whenever an extraordinary or espe- 
cially hemous crime was committed in the Philippine Islands, the 
Spaniards were accustomed to use it to confirm their conclusions 
as to the innate inferiority of the Malay race. “ That could occur 
only among a people of inferior intelligence,” was their standing 
phrase. Del Pilar and Ponce gathered the accounts of trials from 
the European journals, and were able to reply to the Spaniards 
quietly: “No, that is not so. All these erimes occur among you 
Europeans, and relatively more frequently than with us. Your 
conclusion is therefore false, or clse you too have a defective in- 
telligence such as you aseribe to us.” Del Pilar, from his studies of 
the colonial enterprises of all peoples, came to the conclusion that 
“the Europeans founded most of their colonies at a time when the 
holding in vassalage of men of their own race by whites and the 
slavery of negroes and Indians were not regarded as offenses. If, 
now, we look at colonies in which, as in the Philippine Islands, agri- 
cultural populations are living with a civilization of their own, the 
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development of the native races will depend on their religion. In 
a colony where Islam or a dogmatized heathen religion prevails no 
assimilation between Europeans and natives can take place. It is 
otherwise in countries like the Philippines, where the natives ac- 
eepted Christianity at a time when religion had more importance 
among Europeans than now; a common basis was formed for the co- 
operation of both parts, the whites and the colored. But the eir- 
eumstance that rulers and ruled had the same religion and the same 
official language may have led directly to another evil—that the 
eolors became marks of condition, the whites being the Spartans, the 
mestizos the perioikoi, and the colored men the helots or servile 
people. So long as no pressure toward higher ambitions oceurred 
from among those of the perioikoi and the helot grades, and so 
Jong as the whites were able to keep their prestige freely recognized 
by their dependents, the view of the whites, that the colored were 
both socially and intellectually a lower easte, seemed to be justi- 
fied. The case has been different in the present century, especially 
in the second half of it. People of our (Philippme) race attended 
the high schools, appropriated to themselves the civilization and the 
knowledge of the whites, and still the brand of inferiority stuck to 
them. And this happened, too, when the quality of the whites 
had deteriovated. They were no longer exclusively sefors, but 
there came bankrupted Spaniards or those of the lowest classes into 
the country, among them persons who could not read and write, 
who should be rated as beneath our school-trained people. And 
yet these illiterates claimed, by virtue of their color, to be respected 
as lords of the land, an absurdity which left the idea of ‘ European 
prestige? without justification, for how could beggars, spongers, 
buminers, rowdies, and illiterates impress anybody? The deeent 
Spanmtards committed the mistake of avowing their solidarity with 
the sorry fellows of their caste, instead of rejecting them and hold- 
Ing aloof from them and sending them hack to Spain. So the Span- 
jards have bronght it to pass, through a mistaken poliey, that the 
Tihpinos on their side, too, throw the good elements of the Spanish 
population into the same pot with the foul. Another reason why a 
Spanish prestige can not be thonght of among us is that, with the 
exception of the tobacco companies, all the great enterprises in our 
conntry are carried on by foreigners and Vilipinos. We owe all 
that is called progress not to the Spaniards, but to our own force 
or to forcigners.” 

When the painter Juan Lina attracted so inueh attention with 
his picture Spoliarmm it was not known that the artist was a Malay, 
and the work was therefore regarded and criticised from a purely 
artistic pomt of view. Dut as soon as the race of the painter became 
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known, European prejudice made itself manifest. It was said that 
the choice of a tragie subject could unquestionably be traced back 
to the descent of the artist from “savages.” But when did artists 
of the white race ever shrink from such subjects? Luna has had 
cause enough to complain of European injustice. The natives are 
charged with not beimg independent in art. “They ean only imi- 
tate,” itis said. But how many European nations one would have 
to strike out of the list of the civilized if that title is to belong only 
to those which have an art of their own! It should not be for- 
gotten that the Spaniards have, during their three hundred vears’ 
rule, impressed a Spanish mark on the native artistie tendencies, 
The ethnographer who is aequainted with the woven and carved de- 
signs of the heathen tribes which have remained free from the Span- 
iards and from Christian civilization will certainly not be able to 
deny that the Malays of the Philippine Islands have a great talent 
for ornamental art. Butif the reproach is cast against the Filipinos 
that they have tried to Europeanize themselves in plastie art as well 
as in musie, they have not done differently from the Europeans— 
that is, they denationalize themselves and come into the great inter- 
national eirele of eivilization, a thing that can hardly be charged as 
a sin against them. It is very remarkable, they say, that Euro- 
peans condemn in the Filipinos, as a mark of inferiority that which 
they regard in themselves as a sign of progress. 

Rizal also has spoken of the injustice of the judgments which 
Europeans pass upon Philippine conditions. T have published his 
views on this subject in the tenth volume of the Inlernationalen 
Archivs fiir Ethnographic, and will therefore on the present occa- 
sion only give a sketch of them, with a few additional observations 
to complement them. Dr. Rizal says that most Europeans judge 
the natives from their servants, which would be as false as if any- 
body should form his eoneeption of the German people from the 
complaints which German housewives are always ready to make 
concerning therm domestics. At one time while he was visiting me 
we strolled out of town. Je gathered some wild flowers and asked 
me their names. I had to confess respecting many of them that 
I knew neither their common nor their botanical names. He 
laughed and said: “ Well, you are a cit; let us ask a countryman.” 
We met a peasant, but he could not give us any information about 
any of the flowers. “ Why,” Rizal said, “is this the first time vou 
ever saw the flowers?”’? The peasant replied that he knew the 
flowers very well, but did not know what they were called. When 
the countryman had gone, Rizal said to me: “ How fortunate vou 
Europeans are as compared with us poor Tagals! If such an experi- 
ence as I have just gone through should happen to a European 
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among us he would write in his notebook that ‘the stupidity of 
these people shows itself in the fact that they do not know or have 
no names for many of the flowers which they see every day and 
tread upon with their clumsy feet. What can not be eaten or put 
to some immediate use has very little value or interest to these fel- 
lows, and such dull-witted folk as these want reform and autonomy!’ 
And he would be only a modest traveler. Another one would write 
a whole ehapter over the incident, as illustrating the inferiority of 
all our people.” ‘ 

I might continue at greater length on this theme, but I believe 
that the reader will sufficiently apprehend from what I have said 
that the European and American whites have not made a good im- 
pression on the colored Filipinos, and that the Philippine ereoles feel 
as one with their eolored brethren; that there is no spirit of caste 
in the matter hike that which existed in the old colonial times, but 
they all eall themselves simply Filipinos, and that the rule of the 
«American Anglo-Saxons, who regard even the ereoles as a kind of 
“niggers,” would be looked upon by educated Filipinos of all castes 
as a supreme loss of eivie rights.—Translated for the Popular Science 
Monthly from the Deutsche Rundschau. 


DO ANIMALS REASON? 


By EDWARD THORNDIKE, Pu. D. 


ROBABLY every reader who owns a dog or cat has already 
answered the question which forms our title, and the chance 
is ten to one that he has answered, “ Yes.” In spite of the declara- 
tions of the psychologists from Deseartes to Lloyd Morgan, the man 
who likes his dog and the woman who pets a eat persist in the belief 
that their pets carry on thinking processes similar, at least in kind, 
to our own. And if one has nothing more to say for the opposite 
view than the stock arguments of the psychologists, he will make 
few converts. A series of experiments carried on for two years 
have, I hope, given me some things more to say—some things which 
may interest the behever in reason in animals, even if they do not 
convert hin. 

Tn trving to find out what sort of thinking animals were capable 
of T adopted a novel but very simple method. Dogs and cats were 
shut up, when hungry, tn inclosures from which they could eseape 
by performing some simple act, such as pulling a wire loop, stepping 
ona platform or lever, clawing down a string stretched across the 
nclosure, turming a wooden button, ete. In cach case the act set 
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in play some simple mechanism which opened the door. A piece 
of fish or meat outside the inclosure furnished the motive for their 
attempts to escape. The inclosures for the cats were wooden boxes, 
in shape and appearanee like the one pictured in Fig. 1, and were 
about 20 X 15 X 12 inelies in size. The boxes for the dogs (who 
were rather small, weighing on the average about thirty pounds) 
were about 40 XK 22 K 22. By means of such experiments we put 
animals in situations seeming alinost sure to call forth any reason- 
ing powers they possess. On the days when the experiments were 
taking place they 
were practically 
utterly hungry, 
and so had the 
best reasons for 
making every ef- 
fort to escape. As 
a fact, their con- 
duct when shut 
up in these boxes 
showed the ut- 
most eagerness to 
get out and get at 
the much-needed 
food. Moreover, 
the actions required and the thinking involved are such as the stories 
told about intelligent animals eredit them with, and, on the other 
hand, are not far removed from the acts and feelings required in the 
ordinary course of animal life. It would be foolish to deny reason to 
an animal because he failed to do something (e. g., a mathematical 
computation) which in the nature of his life he would never be hkely 
to think about, or which his bones and muscles were not fitted to per- 
form, or which, even by those who eredit him with reason, he is never 
supposed to do. ‘So the experiments were arranged with a view of 
giving reasoning every chance to display itself if it existed. 

What, now, would we expect to observe if a reasoning animal, 
who is surely eager to get out, is put, for example, mto a box with 
a door arranged so as to fall open when a wooden button holding it at 
the top (on the inside) is turned from its vertical to a horizontal posi- 
tion? We should expect that he would first try to claw the whole 
box apart or to crawl ont between the bars. He would soon realize 
the futility of this and stop to consider. He imght then think of the 
button as being the vital point, or of having seen doors open when 
buttons were turned. He might then poke or claw it around. If 
after he had eaten the bit of fish outside he was immediately put in 
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the hox again he onght to remember what he had done before, and 
at onee attack the button, and so ever after. It might very well be 
that he would not, when in the box for the first time, be able to rea- 
son out the way to escape. But suppose that, in clawmg, biting, 
trying to erawl through holes, ete., he happened to turn the button 
and so escape. He ought, then, if at onee put in again, this time to 
perform deliberately the act which he had in the first trial hit upon 
accidentally. This one would expect to see if the animal did rea- 
son. What do we really sec? 

To save time we may confine ourselves to a description of the 
twelve cats experimented with, adding now that the dogs presented 
no difference in behavior whieh would modify our conclusions. The 
behavior of all but No. 11 and No. 13 was practically the same. 
When put into the box the cat would show evident signs of discom- 
fort and of an impulse to eseape from confinement. It tries to 
squeeze through any opening; it claws and bites at the bars; it 
thrusts its paws out through any opening, and claws at everything 
it reaches; it continues its efforts when it strikes anything loose 
and shaky; it may claw at things in the box. The vigor with which 
it struggles is extraordinary. For eight or ten minutes it will claw 
and bite and squeeze incessantly. With No. 13, an old cat, and 
No. 11, an uncommonly sluggish eat, the behavior was different. 
They did not struggle vigorously or continually. (In the experi- 
ments it was found that these two would stay quietly in the box 
for hours, and I therefore let them out myself a few times, so that 
they might associate the fact of being outside with the fact of cat- 
ing, and so desire to escape. When this was done, they tried to get 
out like the rest.) In all eases the instinctive struggle is likely to 
succeed in leading the eat accidentally to turn the button and so 
escape, for the cat claws and bites all over the box. These general 
clawings, bitings, and squeezings are of course instinctive, not pre- 
incditated. The cats will do the same if in a box with absolutely 
no chance for eseape, or in a basket without even an opening—will 
do them, that is, when they are the foolishest things to do. The 
‘ats do these acts for just the same reason that they suck when 
young, propagate when older, or eat meat when they smell it. 

Fach of the twelve eats was tried in a number of different boxes, 
aud in no ease did I see anything that even looked like thoughtful 
contemplation of the situation or deliberation over possible ways of 
winning freedom, Furthermore, in every ease any cat who had 
thus accidentally hit upon the proper act was, after he had eaten 
the bit of fi-h outside, immediately put back into the box. Did he 
then think of how he had got out before, and at once or after 
a tine of thinking repeat the act? By no means. Ie bursts out 
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into the same instinetive activities as before, and may even fail this 
time to get out at all, or until a much longer period of miscellaneous 
scrabbling at last happens to inelude the particular clawing or pok- 
ing which works the mechanism. If one repeats the process, keeps 
putting the eat back into the box after each suceess, the amount 
of the useless action 
gradually decreases, the 
right movement is made 
sooner and sooner, wn- 
til finally it is done 
as soon as the cat is 


put in. 
This sort of a_his- 
tory is not the history ek 


of a reasoning animal, 

It is the history of an animal who meets a certain situation with a 
lot of instinetive acts. Included without design among these acts 
is one which brings freedom and food. The pleasurable result of 
this one gradually stamps it in in connection with the situation “ eon- 
finement in that box,” while their failure to result in any pleasure 
gradually stamps out all the useless bitings, clawings, and squeez- 
ings. Thus, little by little, the one aet becomes more and more 
likely to be done in that situation, while the others slowly vanish. 
This history represents the wearing smooth of a path in the brain, 
not the decisions of a rational consciousness. 

We can express graphically the difference between the conduct 
of a reasoning animal and that of these dogs and cats by means of 
a time-curve. If, for instance, we let 
perpendiculars to a horizontal line 
represent each one trial in the box, 
and let their heights represent in each 
trial the time it took the animal to 
eseape (each three millimetres equal- 
ing ten seconds), the accompanying 
figure (Fig. 2) will tell the story of a 
eat which, when first put in, took sixty 
seconds to get out; in the seeond trial, 
eighty; in the third, fifty; in the fourth, sixty; in the fifth, fifty; 
in the sixth, forty, ete. This figure represents what did actually 
happen with one eat in learning a very easy act. Suppose the cat 
had, after the third accidental success, been able to reason. She 
would then have the next time and in all succeeding times performed 
the act as soon as put in, and the figure would have been such as we 
see in Fig. 8. The thing is still clearer if, instead of drawing in the 
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perpendiculars, we draw only a line joining their tops. Fig. 4 
shows, then, the curve for the real history, and Fig. 5 shows the 
abrupt descent, due to a rational comprehension of the situation. 
I kept an accurate record of the time, in seconds, taken in every trial 
by every cat in every 
box, and in them all 
there appears no evi- 
dence for the presence 
of even the little rea- 
soning that “what let 
me out of this box three 
seconds ago will let me 
out now.” Surely, if 
an animal could rea- 
son he would, after ten or eleven accidental successes, think what 
he had been doing, and at the eleventh or twelfth trial would at once 
perform the act. Butno! The slope of the curves, as one may see 
in the specimens shown in Fig. 6, is always gradual. So, in saying 
that the behavior of the animals throughout the experiments gave 
no sign of the presence of reasoning I am not giving a personal 
opinion, but the impartial evidence of an unprejudieed wateh. The 
curves given in Fig. 6 are for cats learning to escape from the box 
already described, whose door was held by a wooden button on the 
inside. 

Some one may object that, true as all this may be, the intelli- 
gent acts reported of animals are in many eases such as could not 
have happened in this way by accident. These aneedotes of ap- 
parent comprehension and inference are really the only argument 
which the believers in reason have presented. Its whole substance 
vanishes if, as a matter of fact, ani- 
mals can do these supposed intelligent 
acts in the eourse of instinctive strug- 
eling. They certainly can and do. I 
purposely chose, for experiments, two 
of the most intelligent performances 
described by Romanes in his Animal 
InteNigence—namely, the act of open- 
ing a door by depressing the thumb- inoue! 
piece of an ordinary thumb-lateh and 
the opening of a window by turning a swivel (see pp. 420-422 and 
p. 425 of Animal Intelligence, by G. J. Romanes). Here I may 
qnote from the detailed report of ny experiments (Monograph Sup- 
plement to the Psychological Review, No. 8): 

“G was a byx 29 X 204 & 224, with a door 29 K 12 hinged 


Fig. 4. 
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on the left side of the box (looking from within), and kept elosed 
by an ordiary thumb-latch placed fifteen inches from the floor. The 
remainder of the front of the box was closed in by wooden bars. 
The door was a wooden frame covered with sereening. It was not 
arranged so as to open as soon as the latch was lifted, but required 
a foree of four hundred grammes, even when applied to the best 


min, 


Fie. 6. 


advantage. The bar of the thumb-latch, moreover, would fall back 
into place again unless the door were pushed out at least a little. 
Eight eats (Nos. 1, 2, 3, 4, 5, 6, 7, and 13) were, one at a time, left 
in this thumb-lateh box. All exhibited the customary instinetive 
clawings and squeezings and bitings. Out of the eight, all suc- 
ceeded, in the course of their vigorous struggles, in pressing down the 
thumb-piece, so that if the door had been free to swing open they 
could have escaped. Six sueceeded in pushing both thumb- 
plece down and door out, so that the bar did not fall back 
into its place. Of these, five succeeded in also later pushing the 
door open, so that they escaped and got the fish outside. Of these, 
three, after about fifty trials, associated the complicated movements 
required with the sight of the interior of the box so firmly that they 
attacked the thumb-latch the moment they were put in.” 

In the cases of No. 1 and No. 6 the combination of aecidents 
required was enough to make their successes somewhat rare. Con- 
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sequently weariness and failure offset the occasional pleasure of get- 
ting food, and after succeeding four and ten times respectively they 
never again succeeded, though given numerous opportunities. 
Their eases are almost a perfect proof of the claim that accident, 
not inference, makes animals open doors. For they hit upon the 
thing several times, but did not know enough to profit even by these 
experiences, and so failed to open the door the fifth and cleventh 
times. 

Accident is equally capable of helping a eat eseape from an 
inclosure whose door is held by a swivel. 

“Out of six cats who were put in the box whose door opened 
by a button, not one failed, in the course of its impulsive activ- 
itv, to push the button around. Sometimes it was clawed one 
side from below; sometimes vigorous pressure on the top turned 
it around; sometimes it was pushed up by the nose. No eat who 
was given repeated trials failed to form a perfect association be- 
tween the sight of the interior of that box and the proper move- 
ments.” 

If, then, three cats out of eight can escape from a small box by 
accidentally operating a thumb-lateh, one cat in a hundred may 
vasily escape from a room by accident. If one hundred per cent 
of all cats are sure to sooner or later turn a button around when 
in asmall box, one cat in a thousand may well escape from a room 
by accidentally turning a swivel around. 

So far we have seen that when put in situations caleulated to 
eall forth any thinking powers which they possess, the animal’s con- 
duct still shows no signs of anything bevond the accidental forma- 
tion of an association between the sight of the interior of the box 
and the nnpulse to a eertain act, and the subsequent complete estab- 
lishment of this association because of the power of pleasure to stamp 
in any process which leads to it. We have also seen that samples 
of the acts which have been supposed by advocates of the reason 
theory to require reasoning for their aecomplishment turn out to 
be readily accomplished by the aceidental suecess of instinctive 
impulses, Phe decision that animals do not possess the higher men- 
tal proeesses is re-enforeed by several other lines of experiment— 
for cxainple, by some experiments on imitation. 

The details of these experiments I will not take the time to de- 
scribe. Suffice it to say that eats and dogs were given a chanee to 
sec one of their fellows free himself from eonfinement and gain food 
hy performing some simple act. In each case they were where they 
could see him do this from fifty to one nndred and fifty times, and 
did actually watch his actions clozely from ten to forty times. After 
every ten chances to learn from secing him, they were put into the 
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same inclosure and observed carefully, in order to see whether they 
would, from having so often seen the act doue, know enough to do 
it themselves, or at least to try to doit. In this they signally failed. 
Those who had failed previously to hit upon the thing accidentally 
never learned it later from secing it done. Those who were given 
a chance to imitate acts which accident would sooner or later have 
taught them learned the acts no more quickly than if they had never 
seen the other animal do it the seore or more of times. The ani- 
mals, that is, could not master the simple inference that if, in a cer- 
tain situation, that fellow-cat of mine performs a certain act and 
gets fish, I, in the same situation, may get fish by performing that 
act. They did not think enough to profit by the observation of 
their fellows, no matter how many chances for such observation were 
given them. 

Equally corroborative of our first position are the results of still 
another set of experiments. Here the dogs and eats were put 
through the proper movement from twenty-five to one hundred 
times, being left in the box after every five or ten trials and watched 
to see if they would not be able at least to realize that the act which 
they had just been made to do and which had resulted in liberation 
and food was the proper act to be done. For instance, a dog would 
be put in a box the door of which would fall open when a loop of 
string hanging outside the box was elawed down an inch or so. Ani- 
mals were taken who had, when left to themselves, failed to be led 
to this particular act by their general instinctive activities. After 
two minutes I would put in my arm, take the dog’s paw, hold it out 
between the bars, and, inserting it in the loop, pull the loop down. 
The dog would of course then go out and eat the bit of meat. After 
repeating this ten times (in some cases five) I would put the dog in 
and leave him to his own deviees. If, as was always the ease, he 
failed in ten or twenty minutes to profit by my teaching I would 
take him out, but would not feed him. After a half hour or so T 
would recommence my attempts to show the dog what needed to be 
done. This would be kept up for two or three davs, until he had 
shown his utter inability to get the notion of doing for himself what 
he had been made to do a hundred or more times. The mental 
process required here need not be so high a one as inference or rea- 
soning, but surely any auimal possessing those would, after seeing 
and feeling his paw pull a loop down a hundred times with such 
good results, have known enough to do it himself. None of my ani- 
mals did know enough. Those who did not in ten or twelve trials 
hit upon an act by accident could never be taught that act by being 
put through it. And, as in the ease of initation, aets of such a sort 
as would be surely learned by virtue of aecidental suceess were not 
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learned a whit sooner or more easily when I thus showed them to 
the animal. 

An interesting supplement to these facts is found m the follow- 
ing answers to some questions which I sent to the tramer of one of 
the most remarkable trick-performing horses now exhibited on the 
stage. The counting tricks done by this horse had been quoted to 
me by a friend as impossible of explanation unless the horse could 
be educated by being put through the right number of movements 
in connection with the different signals. 

Question 1.—If you wished to teach a horse to tap seven times 
with his hoof when you asked him “ How many days are there in a 
week?” would you teach him by taking his leg and making him go 
through the motions? 

Answer.—* No!” 

Question 2.—Do vou think you could teach him that way, even 
if naturally you would take some other way? 

Answer.—* J do not think I could.” 

Question 8.—How would you teach him? 

Answer.—‘ You put figure 2 on the blackboard and touch him 
on the leg twice with a cane, and so on.” 

The counting tricks of trained horses seem to us marvelous be- 
cause we are not acquainted with the simple but important fact that 
a horse instinctively raises his hoof when one pricks or taps his leg 
in a certain place. Just as once given, the cat’s instinct to claw, 
squeeze, ete., you can readily get a cat to open doors by working 
Jatehes or turning buttons, so, once given this simple reflex of rais- 
ing the hoof, you can, by ingenuity and patience, get a horse to do 
almost anv number of eounting tricks. 

Probably any one who still feels confident that animals reason 
will not be shaken by any further evidence. Still, it will pay any one 
who cares to make scientifie his notions about animal consciousness 
to notice the results of two sets of experiments not yet mentioned. 
The first set was eoncerned with the way animals learn to perform 
a compound act. Boxes were arranged so that two or three differ- 
ent things had to be done before the door would fall open. For in- 
stance, in one case the cat or dog had to step on a platform, reach 
up between the bars over the top of the box and claw down a string 
running across them, and finally push its paw out beside the door to 
claw down a bar which held it. 

The animal’s instinetive impulses do often lead it to accidentally 
perform these several acts one after another, and repeated aeciden- 
tal suecesses doin some of these cases cause the acts to be done at 
last in fairly qnick succession. But we see clearly that the acts are 
not thought about or done with anything like a rational compre- 
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hension of the situation, for the time taken to learn the thing is 
much longer than all three elements would take if tackled scpa- 
rately; and even after the animal has reached a minimum time in 
doing the acts, he does not do the things in the same order, and often 
repeats one of the acts over and over again, though it has already 
attained its end. . 

The second set comprised experiments on the so-called “ mem- 
ory” of animals. I will describe only one out of many which agree 
with it. A kitten had been trained to the habit of climbing the 
wire-netting front of its eage whenever I approached. I then 
trained her to climb up at the words “TI must feed those cats.” This 
was done by uttering them and then in ten seconds going up to the 
cage and holding a bit of fish to her at its top. After this had been 
done about forty times she reached a point where she would climb 
up at the signal about fifty per cent of the times. J then introduced 
a new element by sometimes saying, “ I must feed those cats,” as be- 
fore, and feeding her, and at other times saying, “I will not feed 
them,” and remaining still in my chair. At first the kitten felt no 
difference, and would climb up just as often at the wrong signal as 
at the right. But gradually (it took about four hundred and fifty 
trials) the failure to get any pleasure from the act of climbing up 
at the wrong signal stamped out the impulse to do so, while the 
pleasure sequent upon the act of climbing up at the other signal 
made that her invariable response to it. Here, as elsewhere, the 
absence of reason was shown by the cat’s failure at any point in these 
hundreds of trials to think about the matter, and make the easy in- 
ference that one set of sounds meant food, while the other did not. 
But still better proof appears in what is to follow. After an in- 
terval of eighty days I tried her again to see how permanent the 
association between the signal and act was. It was permanent to 
the extent that what took three hundred and eighty trials before 
took only fifty this time, for after fifty trials with the “I will not 
feed them ” signal, mixed up with a lot of the other, the cat once 
more attained perfect diserimination. but it was not permanent 
in the sense that the cat at the first or tenth or twentieth trial felt, 
as a remembering, reasoning consciousness surely ought to feel, 
“Why, that lot of sounds means that he won’t come up with fish.” 
For instead of at first forgetting and for a while climbing up at the 
I will not feed them, and then remembering its previous experience 
and at once stopping the performance it had before learned was use- 
less, the cat simply went through the same gradual decreasing of 
the percentage of wrong responses until finally it always responded 
rightly. 

What has so far been said is true regardless of any prejudice or 
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incompetence on my part, for the proof in all cases rests not on my 
observation, but on impartial time records or such matters of fact 
as the escape or noneseape, the climbing or not-climbing of the 
animals.  Tmay add that ina lfe among these animals of six months 
for from four to eight hours a day [never saw any acts which even 
seented to show reasonmg powers, and did see mumerous acts unmen- 
tioned here wlich pointed clearly to their absence. 

All that is left for the fond owner of a supposedly rational ani- 
nu to say is that though the average animal, the typical dog or eat, 
is by these experiments shown to be devoid of reasoning power, yet 
his dog or her eat is far above the average level, and is therefore 
to be judged by itself. He may claim that just because my average 
aninals failed to infer, we have no right to deny inference to all, 
particularly to his. Is it not fair to ask such a one to repeat my ex- 
pernnents with his supposedly superior animal? Until he does and 
systematically tries to find out how its mind works and what it is 
‘apable of, has he any right to bear witness? It may also be said 
that of the number of people who witnessed the performances of 
my annals after they had fully learned a lot of these acts, but had 
not seen the method of acquisition, all unanimously wondered at 
their wonderful intelleetual powers. “ITow do you teach them?” 
“Where did you get such bright animals?” “T always thought 
animals could think,” and such like were common expressions of my 
visitors, The fact was that the dogs and cats were picked up in the 
street at random, and that no one of them had thought out one jot or 
tiitle of the things he had learned to do. The specious appearance 
of reasoning in a completely formed habit does not involve the pres- 
ence or assistance of reasoning in the formation of the habit. 

IIere, at the close of this account, T may signify my willingness 
to reply, so far as is possible, to any letters from readers of the 
Popular Science Monthly who may care to ask questions about any 
feature of animal intelligence. 


Twa discussion of the question “ Tow Edueation fails,” Dr. J. T. Searey, 
of Tusealoosa, Alabama, speaks of the tendeney of too much edueation as 
being to make the pupil too machine-eut. “The sueeessful, the progres- 
sive, the aggressive men, families, and races are not the manufactured 
ones, but the self-made ones.” Tn the conditions and eomplexities of 
human society, the aceumulating data of knowledge change so rapidly 
that educators ean not anticipate the future in the clemeuts and eurricula 
of preserihed education. The advanving man, who is able to keep up in 
his day and generation, shows his excellence in his ability to readjust to his 
changing environment. The schools can not give this faeulty, but rather 
have a tendeney to weaken it; yet on it, more than anything else, rests the 
suecess of the man and the raee. “Too much ought not to be demanded of 
the schools, nor ought they tu assume tuo muel: to themselves.” 
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THE UNITED STATES NATIONAL MUSEUM 
By Hox. CHARLES D. WALCOTT, 


DIRECTOR OF THE UNITED STATES GEOLOGICAL SURVEY. 


A NATIONAL museum should be the center of seientifie ac- 
tivity in the country in which it is located. In England the 
British Museum is the Mecca of scientific men. In Paris, Copen- 
hagen, Vienna, Berlin, and other eapitals of Europe the national 
museum stands in similar relations to the scientific work of its own 
country. Such a relation our National Museum should hold to sci- 
entific men and affairs in America. It should reecive and take 
care of all material that has been or may be valuable for investiga- 
tion or for the illustration of the ethnology, natural history, geol- 
ogy, products, and resourees of our own country, or for comparison 
with the material of other countries. It should furnish material 
for all kinds of scientific investigations which deal with specimens 
or types, and give aid to such researches and publish their results. 
It should present by illustration such of the results of the scientifie 
investigations of its corps of officers as are susceptible of such repre- 
sentation. It should co-operate with all the higher educational 
institutions of learning in the country, and assist in the promotion 
and diffusion of knowledge in all lines of investigation carried on 
by it. It should provide library facilities, and aid all post-graduate 
students who may wish to take advantage of the provisions made by 
the Government for scientific research. 

Hisrory anp Present Orcanization.—Deginning in a small way 
in the Patent-Office building carly in the century, the “ Govern- 
ment ” collections of “natural products” were transferred to the 
custody of the Smithsonian Institution in 1858, where they were 
installed along with the larger and more valuable collections of the 
institution, Twenty-three years later, in 1881, the present Na- 
tional Museum building was ready for the great mass of material 
that had accumulated in the Smithsonian building, and had been 
transferred from the Centennial Exhibition at Philadelphia. Out 
of these heterogeneous collections Dr. G. Brown Goode, under the 
direction of Secretary Baird, of the Smithsonian, organized a mu- 
seum of broad scope, based on all that had proved best in museum 
expericnee to that time. Faithfully he earricd forward the work 
until September, 1896, when his health broke under the strain of 
too many duties, and one of the best museum administrators the 
world has yet produced, if not the very best one, passed from us. 
In January, 1897, I was placed in temporary charge of the adminis- 
tration of the museum as an acting Assistant Secretary of the Smith- 
sonian Institution, and remained in charge until July 1, 1898. 
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On July 1, 1897, in order to mect changed conditions, a new 
plan of organization went into effect. The various divisions and 
seetions of anthropology, biology, and geology, which had pre- 
viously been conducted independently of one another, the curators 
and custodians reporting directly to the assistant seeretary in charge 
of the museum, were united under three head eurators—one of an- 
thropology, another of biology, and a third of geology. This se- 
cured direct expert supervision, and correlated the work of each de- 
partment. Before this such correlation had been impossible, owing 
to the large number of independent heads of sections and divisions 
in each department, who planned and exeeuted the work more or 
less independently of one another. 

In the department of anthropology the system of installation 
inaugurated by Prof. W. H. Holmes is somewhat elaborate. The 
primary arrangement is founded, first, on the geographical or ethno- 
graphical assemblage, and, second, on the developmental or genetic 
assemblage. Other methods may be classed as special; they are 
the chronologic, the comparative, the individual, ete. The primary 
methods are adapted to the presentation of the general truths of 
anthropology, and the special methods are available for limited 
portions of the field. 

In many ways the department of biology, under the charge of 
Dr. F. W. True, was, at the date named, in much better condition 
than either of the other two departments. Many of the zodlogieal 
divisions had been in existence since the reorganization of the mu- 
seum in 1888, and several of them for a much longer period, and 
as the biological specimens had been in charge of curators and assist- 
ants who followed well-defined and long-established methods, the 
reorganization of the department was a relatively simple matter, 
no radical changes in the seientifie methods or in the business ad- 
ministration being required. 

To the organization and administration of the department of 
geology, Dr. George P. Merrill brought the results of a recent study 
of various Enropean museums. IIe found it necessary to make a 
systematie ¢xamination of the written and printed records of the 
various Government exploring expeditions and surveys, with a view 
to ascertaining what geological material had been collected which 
could properly be considered the property of the Government, and 
what disposition had been made of the same. The law * provides 


* © And all collections of rocks, minerals, soils, fossils, and objects of natural history, 
archaology, and ethnology, made by the Coast and Interior Survey, the Geological Survey, 
or by any other parties for the Government of the United States, when no longer needed 
for investigations in progress, shall be deposited in the National Museum. . . .’—Szpple- 
ment to the Hevised Statutes of the United States, vol. i, second edition, 1874-1891, p 252. 
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that collections made for the Government shall, when no longer 
needed for investigations in progress, be deposited in the National 
Museum. It was found that this law had not in all cases been 
strictly enforced, and that several important collections had not 
been transferred to the museum, although some of the earlier ex- 
ploring expeditions had passed out of existence, and in several in- 
stances the individuals making the collections had likewise passed 
away. This investigation has resulted in the transfer to the mu- 
seum of several car loads of specimens no longer needed elsewhere. 

The National Museum is unique among permanent museums in 
having large sections of its collections almost constantly away from 
it. It made displays at London in 1883, at Louisville in 1884, at 
Minneapolis in 1887, at Cincinnati and Marietta in 1888, at Madrid 
in 1892, at Chicago in 1893, at Atlanta in 1895, at Nashville in 
1896, and at Omaha in 1898. The injury to the museum result- 
ing from the packing and transportation of specimens and from the 
interruption of systematic work and development has been keenly 
felt at times by the scientific staff. The advantages have consisted 
in showing to the people of many sections of the country what the 
museum is doing, in securing collections that otherwise would not 
have been obtained, and in extending the educational sphere of 
influence. 

ReLatTions To THE SMiTusonian Instirctioy.—The museum is a 
child that has by its vigorous growth already overshadowed the 
parent institution in the extent of its buildings, its expenditures, and 
its direct influence upon the people of the United States. In the 
larger fields for which the Smithsonian Institution was organized, 
for the purpose of increasing and diffusing knowledge among men 
throughout the world, the museum is subordinate to the institution, 
and if the latter is administered in the future as it has been in the 
past, 1¢ will continue to hold a unique place among all institutions 
for the increase and diffusion of knowledge. 

In 1877 Prof. Asa Gray, as chairman of a special committee 
of the Regents of the Smithsonian, submitted a report which recom- 
mended that a distinction between the institution itself and the mu- 
seum under its charge should be made as prominent as possible. The 
fear was expressed that if the museum was developed to its full 
extent and importance within the Smithsonian Institution it would 
absorb the working energies of the institution, and it was thought 
that such a differentiation would pave the way to entire separation 
of administration or to some other adjustment, as the Board of Re- 
gents might think best or be able to accomplish. Professor Baird, 
in 1878, in his report to the regents, called attention to the frequent 
mention in the reports of his predecessor of the relations existing 
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between the Smithsonian Institution and the National Museum, 
and remarked that “it is only necessary to mention briefly that the 
Inuseum Constitutes no organie part of the institution, and that, 
whenever Congress so directs, it may be transferred to any desig- 
nated supervision without affecting the gencral plans and opera- 
tions connected with the ‘increase and diffusion of knowledge among 
mien,” 7 

During the administration of the museuin by Dr. Goode, under 
the direction of Professor Baird, and later Professor Langley, no 
movement was made toward the separation of the museum from the 
Smithsonian. On the contrary, Dr. Goode was strongly opposed 
to any such action, aud in this he was heartily supported by Seere- 
tary Langley. Tle felt that the result of placing the museum under 
the control of one of the great departments of the Government, 
or leaving it to be buffeted about in the sea of polities as an inde- 
pendent organization, would be the destruction of its seientifie ehar- 
acter, 

I have been intimately acquainted with the administration of 
the museum sinee 1886, and less so with the administration of 
other scientific bureaus of the Government, one of which, the 
Fish Commission, is independent of departmental control. After 
a careful reconsideration of the subject of the relations of the Na- 
tional Museum to the Smithsonian Institution, I have come to the 
conclusion that the present welfare and the future development of 
the mnsenm will be best served by administrative conneetion with 
the Smithsonian Institution, Under the present organization there 
is no necessity for large demand upon the time and energies of the 
secretary by the affairs of the museum. Tf in the future it should 
become otherwise, relief eould readily be seeured by action of the 
Board of Regents, requiring the officer in charge of the museum to 
report to thein through the sceretary, much as the various bureaus 
of the departments report through their respective secretaries to 
Congress. It is not probable, however, that this will become neces- 
sary, for at any time an assistant secretary could be appointed to 
take sole charge of the museum, thus relieving the seeretary of all 
but the most general administrative supervision. 

ReLations ro a Nationa Universtry.—<A national museum 
should radiate an educational influence to the remotest portions of 
the country. [Tt should set the standard for all other museums, 
whether in pubhe school, academy, college, university, or the larger 
museums npder municipal and State control. Its influence should 
be exercised largely through its publications and through those 
who come to study its collections and the methods of work of the 
Investigators counceted directly or indirectly with its scientifie staff. 


THE UNITED STATES NATIONAL MUSEUM. 495 


In its library system the student should have access to the litera- 
ture bearing upon the subjeets with which the museum is concerned. 
In its exhibition halls each object should be labeled and arranged 
with the view of presenting, by graphic illustration and concise de- 
scription, all that it is capable of teaching, either as a diserete object 
or as one of a series of objects telling the story of the evolution of 
the group to which it belongs. Such a museum is not a place where 
the uninformed student may obtain the elements of a university 
training; it is an institution where the post-graduate student can 
secure aecess to material for study and research in connection with 
men who are earrying forward scientific work of the highest type. 
Dr. D. C. Gilman would go further than this. Ile says: * 

“Any person of either sex, from any place, of whatever age, 
without any question as to his previous academie degree, should be 
admissible; provided, however, that he demonstrate his fitness to 
the satisfaetion of the leader in the subject of his predilection.” 

Dr. Gilman thinks that sueh an organization “may be devel- 
oped more readily around the Smithsonian Institution, with less 
frietion, less expense, less peril, and with the prospect of more per- 
manent and widespread advantages to the country, than by a dozen 
denominational seminaries or one colossal university of the United 
States. 

“To the special opportunities that the Smithsonian and its afhli- 
ations could offer, every university, at a distance or near by, might 
be glad to send its most promising students for a residence of wecks, 
months, or years, never losing control of them. Many other per- 
sons, disconnected with universities, but proficient to a consider- 
able degree in one study or another, would also resort with pleasure 
and gratitude, and with prospect of great advantages, to the rare 
opportunities which Washington affords for study and investigation 
in history, political seience, literature, ethnology, anthropology, 
medicine, agriculture, meteorology, geology, geodesy, and astron- 
ony.” 

I fully agree with him, but would make the National Museum 
the center of activity, rather than the Sinithsonian Institution. 
Jt would then be under the control of the Board of Regents, through 
the seeretary or the assistant secretary, who eould have direct 
charge. It seems to me that the function ot the Smithsonian In- 
stitution is to aid at the beginning of such a movement, and then 
place the administration in charge of one of its bureaus or transfer 
it to some other suitable organization. 

With the National Museum as a center or base, the student in 
Washington may avail himself of the Library of Congress and of 


* Century Magazine, vol. lv, 1897, p. 158. 
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the facilities offered for study and investigation by the various sci- 
entific bureaus of the Government, such as the Fish Commission, 
the Zodlogical Park, the Geological and Coast and Geodetic Sur- 
veys, the Naval Observatory, and the Weather, Botanical, Biologi- 
eal, and Entomological Bureaus of the Department of Agriculture, 
and svstematie courses of lectures will place before him the most 
advanced ideas and conelusions of the largest body of scientific in- 
vestigators in the world. 

A single well-trained man, with a few assistants, could render 
invaluable aid to hundreds of post-graduate and special students, 
whose only need is direction as to the best means of pursuing studies 
and investigations. Such an organization could be located in the 
administrative building that it has been proposed to erect as a 
nucleus of the National University. JIfrom this beginning a na- 
tional university of the broadest type could be developed with as 
much rapidity as the edueational interests of the country might 
demand. 

The National Musewn ean not at present give facilities to more 
than a score of students, but with the erection of a modern museum 
building, well equipped with laboratory space and a suitable staff 
to conduct the necessary work of installation and investigation, the 
scieutifie side of the National University would be established. It 
should be remembered that many of the officers of the scientific 
bureaus of the Government are directly eonnected with the museum 
staff as honorary curators and custodians, and that a number of them 
have laboratories within the museum building. 

Neep or A New Buitpina.—The growth of the United States 
National Museum was rapid under the successful administration of 
Dr. Goode. When the charaeter of the building and the funds 
available for the maintenance of the museum are considered, it 
compares favorably with any modern museum. It has reeeived 
large collections from the seientifie departments of the Government, 
by private contribution, by purchase, and by exchange, which have 
been aceomimodated as well as possible in the inadequate labora- 
tories, storerooms, and exhibition spaces. During the fiseal year 
Ts07—9S, accessions to the number of 1,441 were received, con- 
taining upward of 450,000 speeimens—the largest number for any 
one vear since the mmusein was opened. ‘The total number of speci- 
mens recorded to July 1, 1898, exceeds four million. The galleries 
just completed have added sixteen thousand square feet of floor 
space, Which is available for the spreading out and proper exhibi- 
tion of material that has previously been crowded in the exhibition 
halls and courts on the floor; but, as an illustration of the present 
congested conditions, it may be stated that the anthropological col- 
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lections now in the possession of the Government, illustrating the 
development and progress of man and his works, if properly placed 
on exhibition, would oecupy the entire space in the present museum 
building. The great collections in biology, botany, economie geol- 
ogy, general geology, and paleontology should be placed in a build- 
ing properly constructed for their study and exhibition. A con- 
siderable portion of the collections are still in the Smithsonian 
building, where the crowding is scarcely less than in the museum 
building. 

Moreover, in the present building there is great deficieney in 
laboratory facilities. Curators and assistants are hampered for 
want of room in whieh to lay out, arrange, classify, mount, and 
label specimens. There should also be rooms in which students 
could bring together and compare various series of objects, and have 
at hand books and scientific apparatus. The present museum build- 
ing contains a few rooms suitable for the purposes mentioned, but 
the majority have to be used as storerooms, laboratories, and offices, 
and are therefore too much crowded to serve in any one ot these 
capacities. Owing to ithe pressure for space, courts, halls, and gal- 
leries intended for exhibition purposes, both in the Smithsonian 
building and in the museum building, are unavoidably occupied to 
a considerable extent as laboratories and storerooms. There is 
also need of storage room, an increase of the scientific staff, and a 
purchasing and collecting fund. The American Museum of Natn- 
ral Ilistory expends annually $60,000 for the increase of its col- 
lections; the National Museum has from $3,000 to $4,000 for the 
purpose. 

The immediate and greatest need, however, is a suitable museum 
building. The present building is 375 feet square. The space on 
the ground floor is 140,625 square feet, and that in the galleries 
16,000 square feet; exhibition space, 96,000 square feet. The en- 
tire cost is $315,400. 

For comparison with the above figures, the following statistics 
relating to the American Museum of Natural Iistory in New York 
are given: Total floor space, 294,000 square fect, divided as fol- 
lows: Exhibition space, 196,000 square feet; laboratories, library, 
ete., 42.500 square feet; workrooms, storage, ete., 42,000 square 
feet; lecture hall, 13,500 square feet. These figures include the 
portions of the building now being completed. The total cost of 
the museum to date, including the completion of the new wings, 
is $8,559,470.15. The buildings, and the care of them, are pro- 
vided for by the city of New York. The expenses of the scientific 
staff, inercase of collections, ete. (the income for which for the pres- 
ent year is approximately $185,000), are defrayed from endow- 
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ments, membership fees, and contributions. In the eapitals of 
Knurepe, museum buildings are generously provided for, 

The National Museum building was erceted with the view of 
covering the hirgest amount of space with the least outlay of money. 
ln this respect it may be considered a siceess. It is, in fact, searcely 
more than the shadow of such a imassive, digmified, and well-finished 
building as should be the home of the great national collections, 
There is needed at once a spacious, absolutely fireproof building of 
several stories, constructed of durable materials, well highted, mod- 
ern in equipment, and on such a plan that it can be added to as 
oveasion arises in the future. The site for such a bmilding is al- 
ready owned by the Government; only the building needs to be pro- 
vided for, What the Capitol Inulding is to the nation, the library 
building to the National Library, the Smithsonian building to the 
Smithsonian Tnstitntion, the new museum building should be to 
the National Musemn. There should be available: 


Sq. ft. 
Department of biology... 2... 0... ee ee ee eee 190,000 
Department of geology... . 6. ce ee eee eee 83,000 
Special Jaboratories for students 2.2.0.6 .......5006. 5,000 
Rough storage, workshops, ete... 2... 0.0.0... ee eee 20,000 
Tieetire Wale sin Fd ached S Ba ON Sa 6,000 
Potaleis tice so a eareisew ates new hedaaban Gas 304,000 
Present museum space to be devoted to the department 
OL ANTMLOPOlOGV Saree k Se ee, oe vale ee letes 96,000 
(PAN CELO LAD 369 aie ere eres Bele a © odin Ag ated eae 400,000 


Ferere Deverorment.—With suitable buildings provided, the 
mmnnediate development of the National Museum naturally lies in 
four directions: (1) The occupation of the present building by the 
anthropological collections; (2) the housing, developing, and in- 
stalling of the large biological collections; (3) the development of 
agrent mmmsecum of practical geology; and (4) the development of 
the scieutifie side of a National University. 

1. The collections in anthropology, as they stand to-day, cover 
a wide field ina broken and disconnected way. It is difficult to use 
thein effectively to ilmstrate the great features of this branch of 
science, They do net present a connected story of the peoples and 
cultures of the world, Phis arises from the gaps in the collections 
and the absence of suitable laboratory and exluibition space. This 
deparhuent should lave adequate representations of the American 
peoples and their culture, not only of our own country, but of the 
Whole Ainertean continent. Our nation is the only one in America 
that can reasonably be expected to do auything of importanee to- 
ward the preservation of the materials necessary for the Wlustration 
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of this vast field; and as the American race is a unit, of which the 
tribes in our own territory constitute a considerable part, it appears 
to be our duty to take up this werk in a comprehensive way. Thus 
would be built up not only a National Museum, but an American 
Museum in the widest sense. This apples uot only tu anthropology, 
but to the other great departments of the museum. It will be un- 
possible to carry on such a werk without turning over to the De- 
partment of Anthropology the entire present building, with all 
its laboratory and exhibition space. 

2. The Department of Biology now occupies a large exhibition 
space in the Smithsonian building and 55,000 square feet tn the 
museuin building. Large collections are stored in laboratories and 
inclosed spaces in the exlubition halls which would be placed on 
exhibition if space were available. As has already been explained, 
in a new building there should be available for the Department of 
Biology 190,000 square teet of exhibition, laboratory, and storage 
space. 

The present exhibit is more complete than that of the other de- 
partinents of the museum. Of birds there is a large mounted series, 
one of the finest in existence, but it is so indifferently housed that 
it fails to make the impression it shonId. Of mammals there is a 
good North American series, and there are some excellent exam- 
ples of exotic species. There is a good and rather large exhibit of 
the varions groups of the ower forms of animals, including an espe- 
cially fine series of corals and sponges. These are the only series 
at present exhibited which can be considered at all comprehensive. 
Of the great groups of fishes, reptiles, and amphibians there is room 
only for an outline representation. The wonderful varicty of form 
among insects can be searcely more than suggested in the space 
available. Of plants there has hitherto been no exhibit worthy of 
the name, and the space which it has now been possible to set aside 
is entirely out of proportion to the vast extent and anportanee of 
this great kingdom of Nature. 

Every natural-history museum of the first class should have at 
least two comprehensive exhibition serics. The first, the System- 
alie Series, is a series representing the natural groups, among which 
all animals and plants, from the highest to the lowest, are divided. 
The second, the Faunal and Floral Series, is a series showing the 
animals and plants characteristic of each of the grand divisions of 
the carth’s surface, which naturalists have established as a result 
of their study of these two kingdoms of Nature. These two great 
comprehensive exhibits shonld be ‘supplemented by a number of 
Special Series, illustrating the’ more interesting phenomena and 
phases of life, such as the macroscopic and microscopic structure of 
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animals and plants and their development from the germ to the 
fully adult individual, and special modifications of form and color 
by which animals are protected from their enemies; the adapta- 
tions for peculiar environments and modes of life; the characteris- 
tics of vouth, maturity, and old age; the variation in form, size, 
and color among individuals of the same species; the domiciles and 
other works construeted by birds, mammals, inseets, and the like. 
To these series should be added another of great importance, the 
Meonomie Series, representing the animals and plants as related to 
the activities and needs of man. Any one of these principal series 
in its full development would more than fill the entire space now 
available. 

3. There should be developed a museum of practical geology 
in the broadest sense, which will be of service to every producer 
and consuiner of American mineral products, and to all students of 
geology who are engaged in either eeonomie or purely scientific in- 
vestigations. 

In addition to the series of rocks and fossils illustrating the 
stratigraphy and succession of the sedimentary rocks and the sys- 
tematic collection of minerals and ores, an exhibit showing how geo- 
logic work benefits the daily life of the people should be developed. 
An illustration of this would be a representation of the artesian- 
water supply of the seini-arid region, showing the stratification and 
structure of the sedimentary rocks, and how hydrographie and geo- 
logic investigations clearly indicate the regions in which artesian- 
water development may be carried on successfully. Mining and 
areal geology could also be illustrated in such manner as to place 
before the student and intelligent observer the import and value 
of such work. 

In most museums the principal effort has been to make a col- 
lection of useful mineral products. This is desirable, but, from the 
broad view of illustrating the practical in addition to the scientific 
side of geology, it should be secondary. The best basis for classifi- 
cation on the practical side of the museuin exhibit appears to be 
the finished mineral product. For instance, if pig iron be taken 
as a key material in classification, the iron ores from which it has 
been obtained shonld be arranged so as to show the various kinds 
whose combination has resulted in the pig iron. In connection 
with this should be grouped the geologie phenomena, which 
should include any geologic conditions connected with the origi- 
nal deposition and the oceurrence of iron ores. This might in- 
chide the conditions which have led to the oxidation of pyrite and 
other sulphur compounds of iron, and to the development of hydrous 
oxides of iron; also an illustration of what has been demonstrated 
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in regard to the solution of widely distributed minerals in certain 
rocks, and their subsequent concentration in ore bodies by metaso- 
matie action. All the metals could be arranged wader such a clas- 
sification, as also the nonmetallic products. The preparation of 
such an exhibit would require many years of work, the details of 
which would be considered as each mineral product was taken in 
hand. 

4, The fourth direction of development is toward the require- 
ments of a National University, which has already been sufliciently 
dwelt upon in this connection. 

Cuitpren’s Museum.—the children gain a fair amount of in- 
formation from the general exhibit in any well-arranged museum, 
but it is desirable that their interest should be aroused by having 
certain exhibits made expressly for them. I would have a space 
set aside in each of the three departments in which nothing should 
be exhibited exeept for the children. It might be called a Museum 
Kindergarten. 

Some of the preceding suggestions have been adopted by the 
museum authorities and partially put into execution, and the earry- 
ing of them out is dependeut upon enlarged facilities for laboratory 
work and exhibition space. During the administration of Dr. 
Goode the museum developed as far as possible under the condi- 
tions surrounding it. No one knew better than he that only by 
securing new buildings and expanding the museum could it take the 
place in America that the several national museums of Europe have 
taken in their respeetive countries. It is well recognized that a 
public museun is a necessity in every highly eivilized community, 
and that, as has been so well stated by Dr. Goode, “ the degree of 
eivilization which any nation, city, or province has attained is best 
shown by the character of its public museums and the hberality 
with which they are maintained.” At present New York city is, 
in this respect, in advance of all other American cities and of the 
national Government. Whether the latter will take its proper 
place by developing the National Museum as it has developed 
the National Library remains to be seen. The question whether 
they are willing to be represented by the muscum as it is to- 
day is one that the American people should consider and decide 
at an carly date; meantime, it is the duty of all interested in 
the advancement of science and education to aid by every means 
in their power the development of a National Musum that will 
be truly national and American. — 
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ARE JEWS JEWS? 


By JOSEPH JACOBS, 
PRESIDENT OF THE JEWISIT WISTORICAL SOCIETY, 


jee: the December (1898) and Jannary (1899) numbers of Apple- 
tons’ Popular Science Monthly Prof. Wilham Z. Ripley con- 
eludes the remarkable series of articles on the Racial Geography of 
europe, originally delivered as Lowell Institute lectures, by a couple 
of articles on the Jews. Strictly speaking, the articles might seem 
to have no right in the particular series in which Professor Ripley 
has ineluded them, sinee their main object is to show that the Jews 
are not a race but a people, aud have therefore no claim to be con- 
sidered in the racial geography of auy continent. But one ean not 
regret that a daring disregard for logic has caused Professor Ripley 
to conelude lis interesting series with the somewhat startling para- 
dox that Jews are not Jews, in the sense of the werd in which both 
their friends and their enemies have hitherto taken it. As Pro- 
fessor Ripley has heen good enough to refer to me as having written 
with some authority on the subject, and as T have not been con- 
vinced by his arguinents against the comparative racial purity of the 
Jews, fam glad of an opportunity te discuss the question, which is 
of equal theoretic and practical interest. 

The theoretic interest, with which alone we need concern our- 
selves here, seems to me of two kinds. Professor Ripley, as a stu- 
dent of anthropology, declares, as the result of his inquiries, that 
there has been so large an adimixture of round skulls with the (hypo- 
thetically assumed) original long skulls of the Tfebrews that all 
signs of racial unity have disappeared. T, on the other hand, who 
have approached the subject as a student ef listory,* see no evi- 
dence of any such large admixture of alien clements in the race 
since its dispersion from Palestine, and lave come, therefore, to 
the opposite conelusion—that the fews now living are, to all intents 
and purposes, exclusively the direet descendants of the Diaspora. 
Here, then, anthropology and historyv—if Professor Ripley and T[ 
have respectively interpreted their verdicts aright—appear to speak 
in two opposite senses, and no conference at La TLagne or elsewhere 
can appoint a court of appeal which ean decide between contrary 
propositions by two different seiences. 

* To prevent misunderstanding, PT should perhaps add that I have not neglected the 
anthropological aspects of the question. My paper on The Racial Characteristies of Medern 
Jews, which appeared in the Journal of the Anthropological Institute for 1885, conteined, 


To believe Professor Ripley would allow, the fullest account of Jewish anthropometry col- 
lected up to that date. 
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But the point in discussion seems to me to raise also a problem 
of exceeding interest within the anthropological sphere itself. Pro- 
fessor Ripley assumes that round heads beget round heads, and 
long heads descend from long heads for all tune unchanged. That 
appears to carry with it the assumption that no amount of brain 
activity can increase the mass of brain, that skull capacity has no 
relation to mental capacity, and that alone among the organs of the 
body the brain and skull are incapable of growth, change, or devel- 
opment. The crux of Jewish anthropology raises this problem, as 
J shall proeeed to show, and, if I have interpreted history aright, 
offers valuable material toward its solution, 

I meght have met Professor Tupley’s arguments on narrower 
grounds, which would have enabled me to evade this larger ques- 
tion. His main, I might sav his solitary, argument is that contem- 
porary Jews are predominantly brachycephalic, or round-headed, 
whereas contemporary Arabs, whom he takes as the type of the 
Semites, are as predominantly dolichocephalic, or long-headed. Ac- 
cepting Professor Ripley’s own criterion of purity of race, I might 
point to the almost universal round-headedness of the Jew as a 
proof of their racial unity. The fact that Arabs do not share that 
quality really does not affect the question. Linguistically and geo- 
graphically the Hebrews of history were associated with the Ara- 
means and Assyrians of Asia Minor, and Professor Ripley himself 
allows that Asia Minor was mainly brachveephalic. Till Professor 
Ripley brings forward crantological evidence that the eephalie index 
of the ancient Hebrews was below 77.8, his referenee to the eontem- 
porary Arab must be ruled ont of court. But, quite apart from this, 
the Arabic evidence would be of little significanec, since the chief 
characteristic of Moslem civilization has been the predominance of 
marriage by capture and deseent from slave concubines. Every cara- 
van that has entered Arabia for the last twelve hundred vears has 
had its contingent of female slaves of alien race, mainiy from do- 
lichoecphalic Africa. I must confess my surprise that Professor 
Ripley has based his main argument on the shifting sands of Arabie 
racial purity. 

The only attempt Professor Ripley makes toward a proof that 
the pure Hebrew is dolichocephalic is a half-hearted endeaver to 
claim that quality for the Sephardim, or Spanish and Portuguese 
Jews, descended in the main from Jewish refugees from Spain and 
Portugal in 1492. Asamatter of fact, the largest number of meas- 
urements of Sephardic heads has been made by Mr. Spielman and 
mysclf,* aud of the fifty-one heads examined by us only cight were 


* On the Comparative Anthropometry of English Jews, in the Journal of the Anthro- 
pological Institute for 1889. 
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long-headed. Professor Ripley gives a portrait of a Tunisian Jew, 
with index 75, who is also probably of Sephardic origin, like most 
of the Jews of the Mediterranean littoral. But, curiously enough, 
there is far more evidence for the mixture of race among contem- 
porary Sephardim than of any other branch of Jews. Even while 
they were living in Spain as avowed Jews they were persistently ac- 
cused of intermarriage, chiefly with the Moors, while a large num- 
ber of contemporary Sephardim are descended not from refugees 
of 1492, but from the so-called Marranos—Jews who remained in 
Spain, professing Christianity and marrying tolerably freely among 
the surrounding population. If one wished to be hypereritical, 
one could trace the long-headedness of a minority of Jews to this 
admixture of race from Spain. 

After all, I must insist that it is to history one must go to de- 
termine a question of this sort. Jews have shown such marked in- 
dividuality throughout their career for the last two thousand years 
among the nations—they have been so much in the world’s eye 
throughout that time—that any appreciable degree of intermar- 
riage would not have eseaped notice, both by themselves and by 
their enemies. Now there is practically no evidence of this kind 
during the Christian era. Religious antipathy has been so strong 
throughout that period as to form an almost insurmountable barrier 
to intermarriage and the consequent proselytism to Judaism which 
is necessary for a valid Jewish marriage. Sporadie eases doubt- 
less occur, but their very infrequency drew attention to them, and 
all that historical research ean discover is under one hundred eases 
throughout the middle ages, scattered through Europe. Jewish 
nomenclature has special formule to name the proselyte, and yet, 
though we have hundreds of the medieval lists of Jewish communi- 
tics and martyrologies, it is the rarest thing in the world to find 
one of these names referred to as “ sons (or daughters) of Abraham 
our father.’ In earlier days, doctors of the Talmud, when dis- 
enssing hypothetieal eases, dismissed that of the proselyte as being 
so rare.* In my Memoir in the Journal of the Anthropological 
Institute for 1885 [have taken the marriage statistics of modern 
Algeria as most nearly representing the most favorable conditions 
that one could imagine at any time during the middle ages, and 
have found that during nearly half a century (1830-77) there 
were only thirty mixed marriages out of an average population of 
twenty-five thousand Jews—not one a year. The only instances of 
proselytism on a laree scale are those of the Chozars in southern 
Tinssia, converted to Judaism in the eighth century, and the Fala- 
shas of Abyssinia, about the same time. Yet these are an indirect 


* Babylonian Talmud, Gittin, 85a. 
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proof, by the method of difference, of the comparatively pure descent 
of the rest of the Jews, for neither the Karaites, who are the de- 
scendants of the Chozars, nor the Falashas show any of the charae- 
teristic Jewish features or expression. 

Those who contest the purity of the Jewish race lay great stress 
upon the Chozars as forming the nueleus of the Russian Polish 
Jews, who are, as is well known, a predominant majority among 
present-day Jews, probably ninety per cent of whom either dwell 
in the Russian dominions or are descended from former inhabitants 
of old Poland. Yet against this is the absence of any reference 
to Jews in Poland during the time the Chozars flourished (eighth 
to eleventh centuries), while the very speech of the Polish Jews— 
the so-ealled “ Yiddish,” really arechaie German mixed with He- 
brew—indieates their true souree, the German kingdoms and prin- 
eipalities. Professor Ripley throws some doubt upon the possi- 
bility of such large numbers as those of the Polish Jews having 
been derived from Germany. Nowadays there are probably five 
millions of Jews in the regions onee possessed by Poland, but the 
remarkable fertility of Jews is one of the most striking characteris- 
ties of their vita] statisties, to which, indeed, Professor Ripley has 
ealled attention in his remarks upon their vitality. The develop- 
ment of a generation depends, as is well known, upon the relative 
number of deaths under five years of age, and it is just at this period 
that Jewish mortality presents so favorable an aspect, owing to the 
eare of Jewish mothers and the absence of alcoholism among the 
fathers. J have estimated that the Jewish population of the world 
in 1780 (six generations ago) was only 1,300,000, whereas at the 
present moment it is at least nine times as mueh. If one could 
assume the same rate of progress to have existed through the middle 
ages the Jewish population in the fourteenth century would have 
been not much more than 25,000. Sueh a rate of progress is, how- 
ever, extremely unlikely, considering the large losses by persecu- 
tion, which m Poland alone, during the disastrous Cossack inroads 
between 1648 and 1656, is said to have removed no less than 
180,000 Jews. But, making every allowance for this disturbance 
in the rate of progress, it would have been quite possible for 50,000 
Jews who had migrated to Poland in the thirteenth and fourteenth 
centuries to inerease to over half a million at the beginning of the 
eighteenth. Americans, who have seen nearly half a million Rus- 
sian Jews land upon their shores within the last twenty vears after 
crossing nearly half the world, need not be incredulous as to the pos- 
sibility of one tenth of that number passing over the borders between 
Germany and Poland in a eotiple of centuries during the middle 
ages, when, if means of transit were less numerous, intensity of 


506 POPULAR SCIENCE MONTHLY. 


persecution and motives for emigration were ten times as strong 
as even under the iron rule of the Russian Czar. 

Thistory, then, as Tread it, has nothing to say against the purity 
of descent of contemporary Jews from those of the Bible. What 
has anthropology, as mterpreted by Professor Ripley, to produce 
agalust this negative evidence of history? Mainly, it would appear, 
the fact that Jews of the present day are predominantly brachy- 
cephahe. Of the faet there can be little doubt. The lst given 
by Professor Ripley in the Popular Science Monthly (vol. liv, page 
o40), of over twenty-five hundred heads, would be sufficient to 
establish this. Dut the very umformity of the index is almost suffi- 
cient by itself to refute the deduction Professor Ripley draws from 
it. Tf there had been any general amount of admixture, that would 
have tended rather to produce variety than wniformity. Surely 
Protessor Ripley does not contend that the Jewish young men and 
maidens, who, on lis theory, so freely welcomed outsiders into the 
family cirele, have never fallen in love with long-headed persons of 
the opposite sex. Tis argument requires that the original Jews of 
the Diaspora were long-headed, and that they have uniformly mter- 
married with the broad-headed varieties of the genus homo. Now, 
he adduees no evidence whatever that Jews originally were dolicho- 
cephahe, and even if he succeeded in proving this he would have the 
further difficulty of finding a European race with skulls so broad 
as to raise the average index of the race considerably over 80. If 
we assume that the original mdex of the Jewish skull was 75, Pro- 
fessor Tupley would have to find some race with an average mdex 
of nearly 90 before the mixture would raise the contemporary Jew- 
ish skull to its present broad-headedness. Dr. Ammon has shown * 
that there are only two small regions in Enrope where sueh abnor- 
wally broad skulls exist, neither of them centers of Jewish popu- 
lation. 

jut Yr. Ammon lias shown more. By comparison with the 
skulls found in the long barrows in Germany, he shows that the 
index of German skulls has risen from 77 to uo less than 83 during 
the last thousand vears or so; and he further shows, by reasoning 
sinitlar to that which | have just given, that this rise in index can 
not be due te any admixture of race. Now, to what is this rise in 
fiead index due? Dr. Amnon, who is a professed disciple of Weis- 
mun, docs not go into the question of causation, but the simplest 
and quest obvious explanation is that cranial eapacity has followed 
Dram development, and that, renghly speaking, brachyveephalism 
Hnphes titelleetual development. A few instances nay be given, 
confirming this impression of the superior intellectual capacity of 


* Die Natiirliche Auslese bei Menschen, Jena, 1883. 
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the broad-headed. Prof. Karl Pearson, in Ins Chances of Death 
(vol. 1, page 205), has given the following sexual ratios of the supe- 
riority of English, German, and French men over the opposite sex: 


English. German, | French. 
Brain weight..............2. eee eee 1.120 1.117 | Vales. 
Skull capacity... ........ wae seeks 1.179 1.126 | 1.164 
StU re cc EN eek oa ave are ones elias 1.081 1.078 | 1.069 


Jn other words, men’s skulls contain abont eight per cent more and 
their brains weigh four per cent more than women’s, even allowing 
for the difference in height. So, too, there is a uniform imerease 
of eubie capacity from the skulls of the Australians (75 enbte centr 
metres) up to the Teutons (93.5 eubie centimetres).* The same 
authority gives the average weight of brain ma nimuber of brachy- 
eephahe individuals as 1,514 gramines, as agaist 1.287 erammes 
for dohehoeephalie eases.t Professor Pearson poimts out that the 
higher the easte m India the broader the skull, the Brahmans being 
highest, with an index of 78.86, according to the measurements of 
Risley. The same writer gives a long list (page 290) of the m- 
dexes of skulls of some thirty-seven races, ranging from Australians 
at the bottom of the lst, with 70.34, and headed by medieval Jews 
(only twelve skulls), with an index of 84.74. Every indication 
seems to pommt out that in races where progress depends upon brain 
rather than muscle the brain-box broadens out as a natural conse- 
quence. Little investigation has as yet been made as to the mfhu- 
enee of brain development on the form of the skull, but what little 
has been done all poimts m the same direction. Dr. Giulio Chia- 
rngi { has made some careful measurements of twenty-one brains, 
and has shown that im every instance there is much greater com- 
plexity of the cerebral convolutions in the brachycephahe as com- 
pared with the dolichoecephahe skulls, im which the brains were con- 
tained. From the nature of the sutures of the skull it is tolerably 
obvious that if brain capacity produces an cnlargement ot brain, 
the consequent internal pressure on the skull will be lateral and 
tend to produee brachyeephalism., The application of all this to 
the case of Jews seems obvious. Tf they had been forced by perse- 
ention to become mainly blacksmiths, one world not have been sur- 
prised to find their biceps larger than those of other folk; and stni- 
larly, as they have been forced to live by the exercise of their brains, 
one should not be surprised to find the cubie capacity of their skulls 
larger than that of their neighbors. When it is remembered that 


* Topinard, Eléments d’ Anthropologie, 1885, p. 612. + Ibid., p. 568, 
¢ La Forma del Cervello umano e le variazioni correlative del Cranio, Siena, 1886, 
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they are, owing to their persecutions, the shortest of all European 
folk, their relative superiority in brain comes out even more strik- 
ingly. 

The conclusion I have thus drawn from anthropological data 
receives remarkable confirmation from the results of an inquiry I 
made on the Comparative Distribution of Jewish Ability, and con- 
tributed to the Anthropological Institute in 1886. Applying the 
methods of Galton, I compared the celebrities produced by the 
Jewish race during the last hundred years with those of English- 
men and Scotchmen, and eame to the conclusion that the race, as a 
whole, took rank between Seotchmen and Englishmen in intellee- 
tual capacity, while if the comparison had been confined to western 
Jews, who alone have had an opportunity of displaying their tal- 
ents, they would have come out superior to both. From the an- 
thropological side we should expect that the brachycephalism of 
Jews would show itself in superior mental capacity, and this is con- 
firmed by the number of distinguished persons of Jewish blood re- 
corded in the European dictionaries of biography. 

The anthropological and sociological importance of this result, 
if confirmed by further inquiry, seems to me of very great signifi- 
‘ance for the science of anthropology, and for this reason I have 
insisted so much upon it. Skull eapaecity and cephalic index are 
not so much indications of race as of intellect. If it is found that, 
as a rule, each race, and even each people, tends to have a uniform 
cephale index, that would merely imply that the sociological: eon- 
ditions of the said race or people were tolerably uniform as regards 
intelleetual development. Australians, who have had no oppor- 
tnuity of pitting their wits against any other competing race, and 
have depended for their existence on the fleetness of their legs and 
the capacity of their stomachs to carry food from: one orgy to an- 
other, have used their brains less than all other human races, and 
have the narrowest skulls of all. ‘Teutons, who have had the largest 
sphere for intellectual rivalry with their neighbors, have the 
broadest skulls of all except the Jews, who have, so to speak, lived 
by their wits the last two thousand years. The evidence produced 
by Professor Rapley of long-headed Jews among the lower devel- 
oped communities only shows that where the brain is not mueh ex- 
ereised the skull is not broadened. 

So far, then, from history and anthropology giving contrary 
verhets with regard te the racial purity of the Jews, the above 
considerations would seem to show that they rather confirm one 
anothers interpretation of the facts. Lf brain capacity and skull 
index follow the intelleetual struggle for existence, we should not 
be surprised to find the Jews mostly broad-headed. If there had 
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been much intermixture with races who had less eause to exercise 
their brains in the struggle for existenec, we might expeet a greater 
adinixture of dolichocephalism among them. ‘To my mind a much 
stronger case could have been made out for the admixture of the 
Jews by the large number of blondes among them, ranging to about 
twenty per cent, but, as a rule, in Europe blond types are dolicho- 
cephalic, and the evidence of admixture that could be drawn from 
the admixture of blue eyes or brown hair among the Jews is coun- 
terbalanced by that very evidence of their uniform round-headed- 
ness, upon which Professor Ripley lays so much stress. In the 
memoir I have frequently quoted I have given reasons for believ- 
ing that there was a blond as well as a brunette type among the 
aneient Jews, and till evidence is shown to the contrary the presence 
of the fair Jew is only an indication of descent from the earlier 
blond strain of the race. . 

Professor Ripley has seareely taken into account tle more posi- 
tive arguments I have adduced in my memoir for the eomparative 
purity of Jewish descent. I have pointed out a definite elass of 
Jews—the Cohens, or priestly descendants of Aaron—who ean not, 
according to Jewish law, marry proselytes. These still constitute, 
I have ecaleulated, some five per cent of Jews even at the present 
day. He appears to think that this is merely a matter of name, and 
asks how I would explain the existence of quasi-Jewish names, such 
as Davis, Harris, Phillips, and Hart, among Christian populations of 
the Anglo-Saxon world. Asa matter of fact, it can be proved that, 
on the contrary, these names among the Jews have been adopted for 
“mimicry ” reasons from the corresponding Christian names which 
are mostly derived from the Bible. But, at the best, Professor Rip- 
lev’s argument would merely prove a certain amount of Jewish 
blood among the Christian populations of Europe and America, 
which nobody would deny. That Jews, under the pressure of per- 
secution or for other reasons, have abjured their faith, married 
Christian wives, and become merged in the surrounding populations, 
is undoubtedly a faet, but does not in any way affect the relative 
purity of the “ remnant ” which has remained true to its faith. It 
certainly does not affect the very important fact that the ancestry 
of at least five per cent of Jews at the present day can not have mar- 
ried proselytes, owing to the rigid requirements of Jewish law. 

So far as I understand the latter part of Professor Ripley’s sec- 
ond article, he appears to contend that the remarkable similarity 
of the Jewish physiognomy all over the world has no force in prov- 
ing their racial unity. This is, of course, from the popular point of 
view, the strongest argument which Professor Ripley has to meet. 
Speaking generally, one can always tell a Jew or Jewess by the 
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Jewish features and expression. So marked is this that Andrée 
mentions an instance where the negroes of the Gold Coast even dis- 
tineutsh between other whites and Jews by its means, saving not 
* Tere are three whites coming,” but “ Here are two whites and a 
Jew.” Somarked a comumnity of expression and appearance would 
be, foan ordinary mind, au absolute proot of unity of race, but Pro- 
fessor Lapley prefers to Judge by the skull beneath, rather than by 
the expression and features on the surfaee. Te hints at some ob- 
secure embrvological provess by which Jewish mothers can stamp 
on their offspring the Ghetto expression, whatever be the racial 
formation of skull. According to him, it would appear that noses 
are more plastic in this regard than skulls. I do not quite see how 
this would work out in detail. Are we to suppose that a pair of 
spub-nosed converts to Judaism would produce offspring with the 
characteristic Jewish nose because the lady convert had her imagi- 
nation influenced by the look-noses surrounding her? Are we to 
suppose that round heads ean only beget round heads, but that 
snub noses can produce the hooked varicty as a mere result of inn- 
agination ¢ 

Mere expression one could understand could be produced by 
sociological canses, aad it is certainly my impression that Jews who 
mux nore with ther fellow-eitizens lose a good deal of the charac- 
-tenstic Jewish expression, but that Jewish features should be in- 
Hueneed in this way few people would be prepared to allow. Jew- 
ish * nostrility,” as T have termed it, and the * Jew’s eve,” can not 
be atfeeted by chauge of environment. They ean be affected, I 
grant, by admixture with races snub-nosed or dull-eved, but as they 
have persisted thronghout the ages they are themselves a striking 
proof of the absence of such admixture. 

Altogether To remain unconvinced by Professor TRupley’s argu- 
nents as to any large admixture of alien clements among eontem- 
porary Jews as unvouched for by history, and not neecssarily postu- 
lated Ly anthropology. The broad skulls of the Jews, if they differ 
from those of earlier date (of which Professor Ripley has produeed 
noe evidence whatever), are due to the development of Jewish ca- 
pacity, owing to their consistent attention to education and to the 
conditions mnder which they have pursned the strngele for existenee. 
The persistence of Jewish features throughout the ages and the ex- 
istenee of an influential minority who are not allowed by Fewish law 
foanarry outside their race is further proof of the position for which 
Thave throughout contended. Tf there has been a tolerably large 
adhiistire of Jewish and alien blood thronghout the Christian cen- 
tures at has heen by conversions to Christiamity or Islam, not by 
adoption of Judaism, and itis confirmed by history that the offspring 
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have wandered away from the Jewish race and have not affected the 
more conservative renimant. 

The significance of tlis result for the seienee of anthropology 
ean not be overrated. The great question of the science is that 
expressed by Dr. Galton as * the struggle between Nature and nur- 
ture ’—the difference that social miluences can produce on men of 
the same race. Jews afford the science almost the sole instance in 
which this problem ean be studied in its least complex form. My 
own investigations have shown that social environment has a direct 
influence on such anthropometrical data as height and breathing ca- 
pacity. The Jews of the West End of London, though of the same 
race as those of the Fast End, are superior in height and other exter- 
nal qualities, and this superiority can thus be shown to be due en- 
tirely to nurture. Simularly, if the argument I have previously 
adduced is correct, the brachycephahsm of the Jew is a proof that 
mitellectual development produces broad heads, and that, roughly 
speaking, the cephalie index is a key to intellectual capacity. I 
should rather reverse Protessor Ripley’s main contentions: breadth 
of skull is not a criterion of race, but of intellectual development; 
whereas features, which are not directly influeneed by social or in- 
tellectual characteristics, are the true index to racial purity. 
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By Pror. M. V. O°SHEA. 
I, 


ODERN studies m neurology have contributed much to our 
knowledge of the function of the nervous system as a whole 

and of its several parts, and also of the relation of psychical activity 
to cerebral conditions and processes. The architecture of the nen- 
ral mechanism delineated by these investigations is not only inter- 
esting in itself on account of the marvelous unity of things appar- 
ently diverse, but it is at the same time suggestive respecting its 
ofhce as the physical imstrument through which mind must express 
itself in this world. Psychologists now quite generally conceive of a 
hving being, human or otherwise, as a reacting organism, receiving 
nnpressions from its environment and responding to them in some 
characteristic manner. To be fitted for this office an mdividual must 
be provided with applanees alike for the reception of stimulations 
and for their transformation into incitements to musenlar activity. 
In the human species Nature has erdained that action need net tol- 
low immediately and inevitably upon any sense stimulus; fortu- 
nately, it may be deferred, so that when it does finally oecur it 


512 POPULAR SCIENCE MONTHLY. 


will be the resultant of any given present impression modified by 
others previously received and treasured up m memory, as we say. 
To accomplish this really great feat, Nature had to devise an elabo- 
rate contrivance, interposed between incoming messages and out- 
going lnpuises, to act as a moderator or transformer of a very ex- 
traordinary and intricate eharacter—the central nervous system, 
comprising the brain and spinal cord. That it may be able to meet 
the requirements of its office, this system must be equipped with two 
principal kinds of apparatus—cells, which will serve as storehouses 
of energy to be emploved in keeping the maehinery running, and 
association fibers or pathways, which will put any one eell into com- 
munication with others m the eerebral community. 

The item which will cngage our attention prineipally here re- 
lates to the primary function of the nerve cell—to store wp vital 
forces in the form of ighly unstable chemical compounds,* whieh 
may upon slight disturbance be broken down, the statie energy rep- 
resented in their union thus becoming dynamie. Those who have 
given special attention to the matter seem to agree that all aetivity, 
physical as well as mental, involves the expenditure of a portion of 
this energy.f It may perhaps be mentioned in passing that when 
this conception was tirst being presented some persons hastily con- 
structed the theory that what people had been calling mind was 
nothing more nor less than a certain mode of manifestation of this 
mysterious but vet physical force.  Wlule abundant evidence, 
guined from various sciences by recent rescarch, leads one to the eon- 
viction that in some unknown manner psvchical and neural proeesses 
are closely co-ordinated, vet not a single investigator of standing 
¢lanns that thev.are identical. There is doubtless among some in 
our day too great a tendency, mmeonscious though it may be for the 
most part, to declare that a deseription of the physieal correlates 
or antecedents of mental phenomena fully accounts for the latter 
in respect alike of their nature and their modes of manifestation; 
but those who find themselves coming to such conclusions might be 
both interested in and benefited by examining the opinions of great 
naturalists aud psychologists who have reflected long and profoundly 
upon the world-old problem of the connections between body and 
mind—such men as Lotze,t Darwin,” Romanes,!! Wallace,* Fiske, 


* For chemical formule of some of the compounds, see Ladd, Outlines of Physiological 
Psychology, p. 13, 

+ For the opinions of investigators, as Mogso, Lombard, Maggiora, Kraeplin, and others, 
see Pedagogical Seminary, vol. ti, No. 1, pp. 13-173 Seripture, The New Psychology, ehapter 
xvi; and Educational Review, vol. xv, pp. 246 ¢ seg. 

Microcosimus, p. 162. 
Descent of Man, p. 66, ] Mental Evolution in Man, pp. 213 ef seq, 
* Darwinisin, p. 169, ( Destiny of Man in the Light of his Origin, 
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Drummond,* Wundt,} and many others of equal scientific attaim- 
ments. 

The architecture and chemical constitution of the neural ele- 
ments indicate unmistakably, it seems, that they were so constructed 
that in their functioning they would be amenable to the law of the 
conservation of energy, and recent investigations have produced 
some experimental evidence in support of this view. Ilodge,{ who 
succeeded in making microscopical examinations of living nerve 
cells while under stimulation, demonstrated that the cell by this 
treatment was depleted of its contents, as revealed in the gradual re- 
duction of its size. In corroboration of these results it was found 
that the cerebral cells in animals were larger in the morning than 
after a day’s activities, indicating that depletion must have taken 
place during waking lite, followed by recuperation in sleep. Some 
interesting data relating in a way to this matter are easily gained 
in the laboratories by the use of the plethysmograph, which is de- 
signed to record the degree of blood pressure in different parts of 
the body. ‘This instrument may be put upon the wrists and head, 
for instance, and it may be observed, when a person is subjected to 
certain influences whether, there is any alteration in blood supply in 
either region. It may be noticed, as a matter of fact, that when one 
is required to think diligently upon any problem, or being asleep is 
awakened or even disturbed by a noise in his environment, the vol- 
ume of blood decreases in the wrist and increases in the head.“ 
‘This same phenomenon is shown by experiments with the scientific 
eradle.!| The inference from these data seems reasonable, that 
mental activity causes an expenditure of nerve force, which Nature 
seeks to replenish by inciting an unusual flow of mutritive-bearing 
fluid to the cerebral cortex. It has been shown, in further illustra- 
tion of this law, that thought increases the temperature of the head, 
indicating that heat is generated through molecular activity; and 
also that psychical action increases waste products im the system, 
which may be derived only from the degradation of substances in 
nerve cells.* So information obtained from various other sources 
points toward the conclusion that in all activity energy stored in 
nerve cells is dissipated. 

Recent experimental studies have given us reasons for beliey- 
ing that nerve cells in different individuals yield up their energy 
in response to stimulation with varying degrees of readiness. Ex- 


* Ascent of Man. + Human and Animal Psychology. pp. 5-7 and 440-445. 
} For a complete statement of methods and results, see Hodge, American Journal of 
Psychology, vol. ii, pp. 3 ef seg.; and vol inl, pp. $30 ef seq. 
# See Pedagogical Seminary, vol. ii, pp. 12 cf seq. | Pbid., op. cif, 
4 Cowles, Neurasthenia and its Mental Symptoms, pp. 17 et seg. 
¢ Educational Review, op. et. 
VOL. LV.—37 
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perience corroborates what Professor Bryan * has said: that some 
persons possess a leaky nervous system, wherefrom their vitalities 
flow away without issue in useful results. In such individuals ac- 
tivity will be likely to be in excess of that which the stimulus occa 
sioning it should normally produce. Every one must have seen 
children, and adults as well, who when they hear a sight noise, for 
instance, Which others do not mind, react with great vigor by jump- 
ing or screaming; or, When spoken to unexpectedly the face flushes; 
the Imp quivers, and they become physically uncontrolled in a meas? 
ure. In these instances the persons are unduly profligate in the 
expenditure of thetr means, and, in consequence, their capital is 
relatively soon exhausted. | 

The writer last vear conducted some experiments upon school 
children which vielded results that appear to confirm the view here 
set forth. Seripture’s steadiness gauge was used in one test. This 
is designed to investigate stability of control by requiring a person 
to direct a light rod under guidance of the eye upon a point several 
feet distant, failure to accomplish this being announced by the ring- 
ing of an electric bell. The subject is usually required to make the 
trial fifteen times at a single test, and the number of successful 
attempts Is taken to be in a way, although not always reliable, an 
index to his power of co-ordination. But more important than the 
snecess or failure in accomplishing the task is the index it affords of 
the nervous condition of the subject as revealed in the expressions 
of face and body, Tests were made in the morning, shortly follow- 
ing the opening of school, and again at half past eleven o’clock, or 
thereabouts, aiter the pupils had been working over their lessons 
for about two hours. One bey of eleven years, A. M., is a fair illus- 
tration of what might not inappropriately be called an exhanstive 
type, wherein nervous energy is readily depleted beeause of inces- 
sant waste. In the morning tests he was well coutrolled and accu- 
rate, A record of five tests made at half past eleven all show that 
after four or five attempts to place the rod upon the point the hand 
beeame very unsteady, the lips compressed, the region about the 
eyes showed mnusnal constraint, and the hand not being used was 
tightly clinched. Ten trials were usually sufficient to preduce 
twitehings or fies in the face and body, although nothing of this was 
ever noticed at other times. This boy invariably made hard work 
of the task, and all the physical accompaniments indicated excess- 
ive motor sthnulation following, of course, upon an unduly ex- 
eited condition of the cerebral eclls. At the close of the experi- 
ments he generally seemed exhausted, and upon three occasions 


* Addresses and Proceedings of the National Educational Association, 1897, p. 279, 
+ Cy. Warner, The Study of Children, chapters viii and ix, 
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it was thought best not to permit him to make the entire fifteen 
trials, 

Another pupil, W. R., two vears vounger, illustrates a different 
type. In the morning trials he was no better than wA. M., but he, 
too, was subjected to five different tests at half past cleven, with the 
result that he could in every instance complete the task without any 
apparent fatigue. There was no constraint apparent in the face or 
hands, no unusual effort to co-ordinate the muscles of the body, and 
no twitehings of any kind. Now, it seems probable that in the case 
of W. R. the brain was able to adjust effort in right degree to the 
needs of the occasion, while with A. M. there was such prodigality 
in the expenditure of energy in various irrelevant motor tensions 
and activities that it not only defeated its purpose, but it was soon 
largely spent. A. M. showed this tendency to nervous extrava- 
eanee in all the work of the school. While an unusually bright bov, 
he vet became fatigued im the performance of duties that W. R. 
could discharge with no evidence of overstrain; indeed, the latter 
boy seemed never to reach a point beyond which he could not go 
with safety if he chose. 

Further illustrations of this principle of individual differences 
in the conservation of nervous energy were afforded by another sim- 
ple experiment. The apparatus emploved consisted of a plate of 
smoked glass set in a frame so that it could be moved horizontally. 
Just touching the glass, and adjusted to it by a deheate spring, was 
a fine metal point which eould be maintained at any height by a silk 
thread to be held in the fingers of the subject to be experimented 
upon, who stood with closed eves endeavoring to keep his hand per- 
fectly quiet for one half minute. During the test the glass was 
moved slowly in the frame, the metal point thus tracing a lime which 
was a faithful index to most of the movements, at any rate, of the 
subject’s hand. Five sets of experiments were made upon a number 
of pupils in the morning soon after the opening of school, and again 
just before the noon recess. The accompanying tracings are re- 
productions of those gained at one of the tests, and are typical ex- 
amples, The first two were secured from a girl, M. L. 1, eleven 
vears of age. The one made at half past cleven, after two and a 
quarter hours’ werk in school, shows a significant phenomenon which 
could be easily witnessed during the experiment. She had be- 
come so fatigued that all muscular expressions were unusually con- 
strained. During the short period wluile the experiment continued 
one could observe the arm and fingers contracting, which accounts 
for the upward direction of the.tracing. The body swayed almost 
to the point of falling, the fingers of the hand not emploved were 
clinched, and all the expressions indicated great tension. The 
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second set of tracings, gained from a girl, E. H., twelve years of 
age, shows evidences of marked fatigue after a few hours’ work; 
but the effect upon the bodily aetivities is quite in eontrast with that 
of the case just mentioned. Jere there was relaxation of the mus- 
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cles, a general letting go of the whole body, revealed in the tracings 
taking an abrupt downward direction. The third group of tracings 
was gained from W. R., whose characteristics have already been ad- 
verted to, and who indicated here, as in the other tests, that his morn- 
ing’s duties had had no serious effect upon his nervous energies. 
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It should be said in passing that the principle of healthful mental 
growth and activity seems to require that in education of any sort 
cerebral cells should be freely exercised up to the point of fatigue, 
but never beyond; for after tlis there is not only no progress, but 
what has been eained by previous training may even be lost. And, 
what 1s more serious, the undue depletion of the nerve cell renders 
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its recovery extremely slow, and investigation has shown that school 
children when overtaxed return to their studies day after day in a 
fatigued condition, their energies not being fully restored until the 
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Jong vacation brings the needed rest.* Those who train athletes 
realize that the fatigue limit must not be passed if possible, and 
this law is recognized as well in the training of racing horses. One 
who has observed his experience in learning to ride the bicyele must 
have discovered that practice pursued when in a condition of ex- 
haustion operates rather to retard than to promote facility. So in 
matters of the mind activity earried to excess, which point is further 
removed in some eases than in others, results in retardation of 
growth, even though no more serious consequences ensuc. 


Il. 


As might be readily inferred, even if we were lacking xperimen- 
tal evidence, fatigue interferes with the normal aetivitics alike of 
body and mind. One of the earliest and most conspicuous effects 
may be observed by any one in the people about him—a decrease in 
the rapidity of physical action. The child depleted of nervous en- 
ergy, for whatever reason, will usually be slower than his fellows 
in performing the various aetivities of home or school. If observed 
during gymnastic exercises it may be notieed that his execution of 
the various commands is delayed; in responding to signals he is be- 
hind his comrades whose nervous capital is not so largely spent. 
And what is here said of the child is, of course, equally true in prin- 
ciple ot the adult; the effeet of fatigue in his ease will be revealed 
in less lively, vivacious, and vigorous conduet in the affairs of busi- 
ness or of society. Mosso,t Burgerstein,” Scripture,!| Bryan,” and 
others have been able to confirm by scientific experiment what peo- 
ple have thus long been conscious of in a way—that cerebral fatigne 
renders one slower, more lethargic in his activities. It seems clear, 
to hazard an explanation, that when nerve eclls beeome depleted 
up to the point of fatigue Nature designs that they should be re- 
leased from service in order that repair may take place. This 
rhythm of aetion and repose seems to be comimon to all forms of 
life. The phenomenon of sleep is an expression of this principle, 
and is characterized by almost entire absence of activity. 

Again, fatigue disturbs the power of accurate and sustained 
Lodily co-ordinations, particularly of the peripheral museles, or those 
engaged in the control of the more delicate movements of the body, 
as of the fingers. Every one must have had the experience that con- 
sequent upon a period of exacting labor (physical or mental), or 


* Educational Review, op. cif, 

+ Bryan, Addresses and Proceedings of the National Educational Association, 1897. 
+ Pedagogical Seminary, vol. ii, pp. 20 et seq. # Tbid., op, eit. 

| The New Psychology, pp. 128-182. 

4 The Development of Voluntary Motor Ability, p. 76. 
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worry, the hand becomes unsteady, as revealed in writing or other 
fine work, the voice is not so perfectly controlled as at other times, 
and perhaps involuntary twitchings or fies make their appearance 
im the face or elsewhere. Ordinarily people regard these phenom- 
ena as evidences simply of “ nervousness,” but, as commonly used, 
this term does not take aecount of the neural conditions responsible 
for these abnormal manifestations. Warner * points out that nerve 
eclls in a state of fatigne become impulsive or spasmodie in their 
action; there is not such perfeet balance as usually exists between 
them when ina normal, rested condition, and this results in lessened 
power of inlubition. Seripture + and others have shown by experi- 
ments In the laboratory that fatigue renders co-ordination less sus- 
tained and accurate. Tf, now, one observes a group of people, young 
or old, in which some or all have passed the fatigue limit, he can see 
the cause of many of those occurrences which give the teacher in the 
school, for example, continual trouble. The children will doubtless 
be moving incessantly in their seats, books and pencils may be drop- 
ping upon the floor, and various signals are responded to slowly and 
in a disorderly manner. The restlessness is probably due for the 
most part to the effort of the pupils to relieve the tension of museles 
induced by overstrain, while inability to accurately co-ordinate the 
muscles emploved in holding pencils and books causes objeets to slip 
out of the pupils’ hands upon the floor, One has but to observe his 
ewn experience, and he will soon realize that when nervously ex- 
hanusted he is not so certain of retaiming securely small objeets which 
he handles, This accounts for what is sometimes regarded as eare- 
lessness in school clildren as well as in adults, exhibited in slovenly 
writing, In breaking dishes, and im similar ocenrrences. Any task 
demanding deheate and sustained adjustment of the finer museles 
on the part of one fatigued will be liable to be performed in a eare- 
less manner, as we are apt to feel. Often more than not the term 
carclessuess probably denotes impaired neural conditions, as well 
as consequent mental dispersion, if one may so speak, leading to 
inaccurate and intermittent mental and physical adjustments to 
duties in hand, 

Cowles t observes that the first prominent and serious mental 
concountant of nervens depletion is revealed in the inability to 
direet the attention continuously upon any given subject; and James 
has said that when one is fatigued the mind wanders in various diree- 
tions, snatehing at everything which promises relief from the object 
of immediate attention. Experiments in the laboratory upon the 
keenness of sense discrimination of data appealing to sight, hearing, 


* Mental Faculty, pp. 76, 77. + The New Psychology, pp, 286-248. 
$ Op. cit., p. 47. 
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touch, and the other senses, show that there is lessened ability in 
conditions of fatigue; * and this is accounted for probably by the 
waning power of attention. The mind can be held to one thing, 
excluding irrelevant matters. This phenomenon is further ilhis- 
trated in the following simple experiment: The pupils in a large 
graded school in Buffalo, N. Y., were required upon three sucecs- 
sive days, at half past nine o’clock and again at half past eleven in 
the morning, to trisect a line three inches long. The results, eal- 
culated for one hundred and fifty children, show that on the aver- 
age they were several millimetres- nearer correct in the morning 
trisections than in those just before the midday recess.+ It seems 
that this test measured the degree of attention which pupils were 
able to exert at different hours during the day, and it confirmed 
What must in a way be known to every one—that a day’s work in 
school reduces the energy of attention. Doubtless every instructor 
-has remarked how much more difficult it ts at half past eleven than 
at ten to hold the thonghts of stndents to the subject in hand, and 
if recitations in intricate studies oecur late in the forenoon, progress 
will be slower and more errors will be made, simply because pupils 
are unable to attend so critically. 

The significance of this latter effect of fatigue must be appar- 
ent when it is realized that attention is at the basis of all the 
intellectual processes. If one can not attend vitally, he ean not 
perceive readily or accurately; he will be unable to recall fully or 
speedily what has formerly been thoroughly inastered; and, most 
serious of all, he can not so well compare objects or ideas to discover 
their relationships—that is, he is not so ready or acenrate in reason. 
In fatigue, then, one really becomes stupid. Suppose a fatigued 
pupil in school working over his spelling lesson, for instance; he 
will be hable to make errors both in copying from the board and 
in reproducing what he already knows. In recitations in history, 
memory will be halting; what has apparently been made secure 
‘some time before now seems to be out of reach. In those studies 
requiring reflection, as arithmetic, grammar, geography, and the 
hike, the reasoner will be unable to hold his thoughts continu- 
ously to the matters under consideration, and so will be unable to 
detect relationships between them readily and accurately. When 
one considers, in view of what is here set forth, that many persons, 
adults as well as students, are for one cause or another in a constant 


* See Educational Review, op. cit.; Galton, Journal of the Anthropological Institute, 
1888, pp. 153 et seq. : 
+ Since this article was written extensive investigations on school-room fatigue have 
been made in the schools of Madison, Wis., under the writer’s direction, and the general 
principles here mentioned have been corroborated. 
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state of fatigue, he can see the explanation of the stupid type of in- 
dividual, in some instances at any rate. 

The effects upon the emotional activities, while not so easily de- 
tected by experimentation, may yet be readily observed in one’s 
own experiences and in the conduct of persons in his environment. 
Cowles,* Beard,f and others assure us as physicians that neuras- 
thenia gives rise to irritability, gloominess, despondency, and sets 
free a brood of fears and other kindred more or less abnormal feel- 
ings. Wey, in his studies upon the physical condition of young 
criminals, has found that in the majority of instances there appears 
to be some neural defect or deficieney, mostly of the nature of de- 
pletion, which he beheves contributes to alienate the moral feelings 
of the individual. There is little doubt that vicionsness has a physio- 
logical basis. It is probable that in such a case the highest ecrebral 
regions, through which are transmitted the spiritual activities last 
developed in the race, becoming incapacitated first by fatigue, are 
rendered incapable of inhibiting impulses from the lower regions, 
which manifest themselves in an antisocial way. 


Ill, 


It follows from what has gone before that ecrebral fatigue is 
a most important matter to be reckoned with in all the affairs of 
life, but especially in edueation, where the foundations for nervous 
vigor or weakness are being permanently established, and where 
relatively little can be aceomplished in cither intelleetual or moral 
training unless the physieal instrument of mind be kept in good re- 
pair. It needs no argument to beget the conviction that we should 
if possible ascertain what circumstances produce fatigue most fre- 
quently in the schoolroom, so that they may be ameliorated and 
their myjurious consequences thus avoided. What, then, are the 
most Important causes? - It is well to appreciate at the outset that 
every individual has a certain amount of nervous eapital which, 
when expended, leaves him a bankrupt, and it is of supreme import 
to him that something should always be kept on the credit side 
ef his account. If we would deal most wisely with a pupil, 
then, whose activities we are able to direct, we should know just 
what demands we could make upon his energies without fatiguing 
him. But we can not hope at the present time and under present 
conditions to dizseover with aceuraey the fatigue point of each in- 
dividual, and even if we were able to do so, we would doubtless find 
it next to impossible to observe it at all times in our teaching, espe- 


* Op, cit, pp. 47 et seq. + Op, cit., pp. 86-117, 
t Papers in Penology, 1891, pp. 67-69; ef. Collin, also in same, pp. 27, 28; Wright, 
American Journal of Neurology and Psychiatry, vols. ii and iii, pp. 135 et seq. 


PRACTICAL PHASES OF MENTAL FATIGUE. 52 


cially in our large graded schools. But we can at any rate adjust 
our requirements with some degree of accuracy to the average ca- 
pacity of the whole. 

Regarding the number of hours of mental application per day 
whieh may be safely expeeted of a pupil in school, investigations 
have tended to show that there is a danger of requiring too many. 
Whien pupils return to school morning after morning without having 
recovered from the previous day’s labors, it is evident that too 
heavy draughts are being made upon their nervous capital. It may 
be said in reply that many factors conspire to produce this depleted 
condition, as insufficient sleep, inadequate nutrition, and outside 
duties; but the answer is that under such unfavorable circumstances 
less work may be demanded. As the curriculum is planned in many 
places, alike in graded and ungraded schools, the pupil is expected 
to be employed in the school for five or six hours a day no matter 
what may be his age, and to this work should be added studies at home 
for the older students. Now, as Kraeplin * has justly observed, 
Nature ordains that a young child should not give six hours’ daily 
concentrated attention in the schoolroom, but, rather, she has taken 
pains to implant deeply within him a profound instinct to preserve 
his mental health by refusing to attend to hard work for such a long 
period. Consequently, in such an educational régime, the mind of 
the pupil continually wanders from the duties in hand. The most 
serious aspect of this is apparent, that when attention is constantly 
demanded and not given, or when a pupil is pretending or attempt- 
ing to keep his thoughts turned in a given direction, yet allows them 
to drift aimlessly because he is praetieally unable to control them, 
he is acquiring an unfortunate habit of mental dissipation. It 
seems certain that healthful and effieient mental activity requires 
that a child apply himself in a maximum degree for a relatively 
short period, the duration differing with the age of the imdividual 
and the balance of nervous energy to his credit; and then he should 
relax, attention being released for a time. 

Experiments conducted by Burgerstein + and at Leland Stan- 
ford Junior University + emphasize a particular phase of this princi- 
ple—that too long continued mental application without relaxation 
induces fatigue more readily than when there are comparatively 
short periods of effort, followed by mtermissions of rest. Thus when 
pupils (and the younger they are the more is this true) have a given 
amount of work to do requiring their attention say for an hour and a 
half they will accomplish most with least waste of energy by break- 
ing up this long stretch into several parts, interspersing a few min- 

* A Measure of Mental Capacity, Popular Science Monthly, vol. xlix, p. 758. 
+ Op. cit. t Pedagogical Seminary, vol. iii, pp. 218 ef seq. 
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utes of free play. With adults application may profitably con- 
tinne for longer periods, but even here the rhythm of concentration 
and relaxation must be observed in order that effort may have the 
most fruitful issue. There would assuredly be less dullness, care- 
lessness, and disorder in our schools, high and low, and in our homes, 
if this law were observed mm the arrangement of the activities of 
daily life. The writer knows of a normal school where the work 
begins at half past eight in the morning and continues until one 
o'clock, with a pause of only ten minutes in the middle of the ses- 
sion, During the passage of classes from room to room at the close 
of recitations, monitors are placed in the halls to prevent any ex- 
hibition of freedom in conmnunicating with one another or in the 
movements of the body. flere there is little if any relief to the 
attention, since pupils are under practically the same constraint as 
when reciting in Latin, Greek, or geometry. This enthronement 
of discipline, which we all seem natively to think necessary that we 
may prevent the reversionary tendencies of youth, is sure to breed 
in some measure the very maladies—stupidity and disorder—which 
various agencies mn socicty are striving to cure by all sorts of for- 
mule, 

In the normal, well-organized adult brain the various areas are 
closely knit together by association pathways or fibers,* which ren- 
ders it possible to employ im particular direction the energies gener- 
ated over large regions. Dut this development comes relatively 
late and is not fully completed under about thirty-three years ot 
age, it is now beheved. It is im a measure, then, impossible for 
the venng child to utilize the energies produced in one part of the 
brain in activities involying remote sections. One who observes 
little children in their spontaneous activities can not fail to note 
evidences in plenty in illustration of this principle. It should be 
apparent, then, why a school programme so arranged that a lesson 
In writing is followed by one im written langnage, this by written 
niniber, aud this in turn by written spelling, or possibly by a writ- 
ten reproduction of a lesson in Nature or hterature, is admirably 
suited to exhaust the overnsed areas of pupils’ brains, whereupon the 
mental and physieal cffeets of fatigue make their appearance. In 
one of the large cities of our country the amount of time spent 
in writing was calenlated for all the grades in the schools, and it 
was found that at least one hour was required of the eliidren in 
every grade, and in the fourth and fifth grades they were engaged 
for two hundred aninutes every day in writing in some form 
or other, 


* Donaldson, The Growth of the Brain, chapters ix to xiii. 
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Doubtless every one has observed how readily he becomes fa- 
tigued when he is engaged in activities demanding very delicate 
muscular adjustments—threading a needle, for instance. Work of 
this character involves particularly the higher co-ordinating areas 
of the brain, those controlling the more precise and elaborate ad- 
justments of the body, and this work makes large demands upon one’s 
nervous energy. This seems to be pre-eminently true of the child, in 
whose brain the highest regions are vet comparatively undeveloped, 
so that much exercise of them leads quickly to exhaustion. Those 
activities, then, which compel a great amount of exact co-ordination 
of young children will easily fatigue them. The writer has for some 
time been observing the effect of various sorts of playthings upon 
the activities, particularly upon the emotions, of two young children. 
He has noticed that those plays requiring most accurate co-ordina- 
tion, as stringing kindergarten beads with small openings or writing 
with a hard lead pencil, will quickly produce fatigue, shown in irri- 
tability, discontent, and lack of control; while those plays which 
employ the larger muscles, as working in sand or drawing a cart, are 
more enduring in their interest and are not attended by such dis- 
agreeable after effects. It is customary, however, in many homes 
and schools to require of the youngest children the finest work in 
the management of the smallest tools and materials, such, for m- 
stance, as writing on very narrow spaced paper, greater freedom 
being permitted in this respect as the pupil grows older—an inver- 
sion of the natural order. The mode of development of the nery- 
ous system indicates unmistakably that in all training the individual 
should proceed gradually from the aequirement of strength and 
force in large, coarse, and relatively inexact movements to the ae- 
quisition of shill in precisely co-ordinated activities. 

Any reference to the remediable easues of mental fatigue would 
be incomplete without allusion to the harmful influence of certain 
personal characteristies in the people with whom we associate. By 
virtue of a great law of our being, that of suggestion, the importance 
of which we are appreciating more fully froin day to day, we tend 
ever to reproduce within ourselves the activities of the things 
in our environment.* Now, when we are forced to remain in the 
presence of one fatigued, as pupils too frequently are in the school 
and children in the home, and this fatigue manifests itself im inrita- 
bility, impatience, tension of voice, and constraint of face and body 
—in such an environment we become overstimulated ourselves and 
rapidly waste our energies. Especially true is this of children, who 
are more suggestible than adults; and, in view of this, one ean ap- 


* Cf. Sidis, The Psychology of Suggestion; and Vernon Lee and C, A, Thompson, 
Beauty and Ugliness, Contemporary Review, vol. Ixxii, pp. 544-569 and 669-688. 
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preeiate the necessity of placing in our schoolrooms, and if we could 
in our homes, persons possessing an endowment of nervous energy 
adequate for the demands to be made upon it without inducing too 
readily fatigue with all its train of evils. 


BEST METHODS OF TAXATION, 
By tue Late Hox, DAVID A. WELLS. 
PART I. 


N passing from the tariff, or duties on imports, to the internal or 
excise taxes imposed by the Federal Government, there is evi- 
dently a distinct change in purpose. ILowever subject to abuse the 
tax on distilled spirits has proved, and however frequently its agency 
has been invoked to exaggerate the profits of interested parties, 
there has never been an open and avowed intention of turning it to 
private gain. The policy that has become almost inseparable from 
the customs tariff, and is by most people regarded as inherent in all 
customs legislation, has not been transferred to the internal revenue 
taxes save in one or two instances of recent application and sec- 
ondary importance. The danger of permitting taxation to be em- 
ployed by either State or Federal Government for a purpose other 
than that of raising necessary revenue has been dwelt upon. When 
a police power is exercised in conjunction with a tax framed for 
revenue, and is regarded as the more important function to be per- 
formed, the policy requires careful examination. If revenue is the 
real object, the method of imposing the tax and the determination 
of the rate which will give the highest return with the least inter- 
ference in the production, distribution, and export of the eommod- 
itv taxed remains to be defined. If restriction in mannfacture, 
sale, or consumption is intended, the question is no longer one of 
taxation proper, but of police regulation. The Federal taxes on 
oleomargarine, filled cheese, and mixed flour are of the nature of 
polee inspection, and the tax on the cireulation of State banks, 
amounting, as it has, to prohibition, is a still more extreme exercise 
of the same power, ‘The imposition aud collection of these duties 
have a penal quality, an intention to restrict or prohibit the pro- 
dnetion or sale or use of some article. They are not properly taxes; 
they are uot a proper appleation of tax principles, but have origi- 
nated, in private interest, or in the deliberate intention to constitute 
a monopoly, State or other. 
The appreach of war, or its actual presence, is made the exense 
of an extension of taxes, and the Federal Government tacitly ad- 
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mits its inability to inerease indirect taxes on consumption by its 
general resort to an extension of the internal taxes and excise. ‘The 
instrumentalitics of business offer a fair field for stamp taxes, and 
these, when not so burdensome as to invite evasion, are acceptable 
beeause of the ease with which they are assessed and collected. A 
specifie duty on the more important acts of commeree and daily busi- 
ness may be evaded, it is true, but not when the paper or instrument 
taxed must become publi evidence. Stamps of small denomination 
on bonds, debentures, or certificates of stock and of indebtedness; 
on a bill of sale or memorandum to sell; on bank checks, drafts, or 
certificates of deposit; bills of exchange, draft, or promissory note; 
money orders and bills of lading; on express and freight receipts, on 
telegraph messages, and a large number of legal and other instru- 
ments, sueh as leases, mortgages, charter party, insurance policies— 
these are simple duties, productive of large returns, and not unequal 
in their weight. The law of 1898 included such stamp taxes, as well 
as others on proprietary articles and wines. It was not simple to pre- 
diet the incidence of these rates, and the distribution has been un- 
equal. The charges of one cent on telegraph messages and express 
packages are paid by the sender in the larger number of eases, the 
companies merely adding a penny to their rates. This was not the 
intention of the law, and the eourts have held that it was not so in- 
tended. The individual is powerless in a few transaetions, and only 
the great concerns are able to avail themselves of this decision. The 
duties for seats or berths in a parlor ear or for proprietary medicines, 
are paid by the eompany or manufacturer, thongl in certain prepa- 
rations the price to the consumer was advanced on the passage of 
the aet. With all their drawbacks, and thev are not few in number, 
these stamp duties afford a ready means of obtaining a good revenue 
without inereasing unduly the general burdens of taxation. The 
law of 1898 was modeled after that of 1863, and many of the rates 
and deseriptions will undoubtedly be incorporated into the perma- 
nent internal revenue system of the eountry—a measure enforeed 
by the remarkably unequal returns derived from the enstoms. 
The existing system of internal duties is even more defensible 
than the tariff as a souree of revenue. Its inequalities, due to the 
haste in which the measure was prepared and the inexperience ot 
those who framed the provisions and fixed upon the rates, are worn 
away in use, and where the rates are moderate and are not infeeted 
with a penal quality, the community adapts itself to them, aecept- 
ing them as a necessary convenience. In the United States this 
spirit of acquiescenee is most marked, not only beeause of a natural 
patience of tax burdens, but because of as natural a fear of other 
untried and more radieal or oppressive measures. The situation of 
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“ business ? when a general tariff bill is pending in Congress is one 
almost of panic, and the scramble to protect interests or to obtain 
some special advantage against rivals has become a scandalous fea- 
ture of tariff revision. Except in the instances named, as oleomar- 
garine and filled cheese, the internal revenue system presents less 
of a field for such an exlnbition of greed and self-interest; but the 
spirit duties, and even the tobacco rates, may be used in such a way 
as to favor the large manutacturer against the small concerns, and 
are to that extent misused and applied for purposes antagonistic to 
those properly pertaining to taxation. In a time of tax revision the 
suggestions for new taxes and ideas for changing the old are freely 
offered, and do not stop short of absolute prohibition of an industry, 
of total destruction of interest. The vagaries of a legislative body 
under such suggestions have instilled into the public mind a whole- 
some tear of its possible acts and fully explain the timid and un- 
easy condition of * business” when a general tax measure is under 
discussion, Whether it be the manufacturer or producer seeking 
protective duties, or the Granger or Populist asking for taxes of con- 
fiscation against capital and accumulated property, the spirit is the 
same—a desire to turn taxation to improper purposes. 

The tendency of Federal taxation to turn to taxes on capital and 
the instrnments of “ business ’’—direct, rather than indirect taxes— 
fonnd its most extreme illustration in the meome tax of 1894, the 
principles of which have already been disenssed. It finds a more 
moderate and restricted exercise in certam graduated duties under 
the act of 1SYS, and especially in the duties on legacies and distribu- 
tive shares of personal property. It was no sentimental or even 
theoretical argument based upon the mght of inheritance or the in- 
equality of taxation that led to the adoption of these duties in 18983 
it was only a bhnd following of the provisions of the earlier act, 
and the consciousness that revenue must be had at every cost, and 
no possible source of income should be overlooked. Yet the legaey 
tax is essentially a tax of democracy and defensible for mueh the 
same reasons as a tax, whether graduated or not, upon income 
night he. 

Liv the aet approved Jime 18, 1898, entitled “ An aet to pro- 
vide ways and means to meet war expenditures, and for other pur- 
poses,” the national Government imposed a tax upon legacies and 
distributive shares of personal property. This tax has been one of 
the features of the tax Jaw of 1862 ($$ 111-114), bnt in a much sim- 
pler form and in a formin better calenlated to produce a revenue. 
This carher Jaw imposed a duty on all legacies exeeeding one thou- 
sand dollars in amount, but very properly made a distinction im the 
rate according to the degree of connection between the person from 
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whom the property came and the receiver of the legacy. Thus, 
lineal issue or lineal ancestor, brother or sister, should pay at the 
rate of seventy-five cents for each and every hundred dollars of 
the clear value of the interest in the property. A descendant of a 
brother or sister of the decedent paid double this rate; an uncle 
or an aunt was taxed three dollars for every one hundred dollars 
passing; a great-unele or a great-aunt, four dollars; and persons 
in any other degree of collateral consanguinity, or a stranger, or a 
body politic or corporate, five dollars. The only exemption made 
was in favor of a wife or husband. As only personal property was 
intended to be reached, all land and real estate eseaped the duty. 

The law of 1898 made important modifications in these rates 
and manner of assessing. In the first place, the rates fell only on 
legacies in excess of $10,000, a limit ten times larger than that of 
the law of 1862. The degrees of relationship were the same, the 
rates were copied from those of the earlier act, and the same ex- 
emption of property passing between husband and wife was ad- 
mitted. But the idea of a progressive tax was ingrafted into the 
law. Thus, the old rates apphed only to legacies of more than 
$10,000 and not more than $25,000. When the property passing 
was valued between $25,000 and $100,000 the rates were multi- 
plied by one and a half; between $100,000 and $500,000, they were 
multiplied by two; between $500,000 and $1,000,000, they were 
multiplied by two and a half; and by three when the property was 
in exeess of $1,000,000. In restricting the tax to personal prop- 
erty passing by inheritanee the measure aims at a crude means of 
making the burdens of personal more nearly approach those of real 
property. No sueh consideration controlled the views of those re- 
sponsible for the act, and, after all, it offers only a question of theo- 
retical interest. The inheritance tax collected in many of the 
States may have owed their adoption to such an idea, but the United 
States, in taking up these duties, merely saw a means of obtaining 
revenue without regarding the actual results of the tax on the 
estates paying it. 

“The inheritance tax in one form or another has come to stay, 
and new States are being added every vear to the list of those which 
have adopted it. Five vears ago it was fonnd in only nine States 
of the Union—Pennsylvania, Maryland, Delaware, New York, 
West Virgimia, Connectieut, Massachusetts, Tennessee, and New 
Jersey. During the first half of 1893 Ohio, Maine, California, and 
Michigan were added to the list, though the Michigan law was 
afterward annulled because of an unusual provision in the State 
Constitution which was not complied with. Tn 1894 Louisiana re- 
vived her former tax on foreign heirs; Minnesota adopted a con- 
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stitutional amendment permitting a progressive inheritance tax 
which has not yet been given effeet by the Legislature; and Ohio 
added to her collateral inheritance tax a progressive tax on direct 
successions. In 1895 progressive inheritance taxes were adopted 
in Illinois and Missouri, and an old proportional tax was revived 
in Virginia; and last year Jowa adopted in part the inheritance tax 
recommendation of her revenue commission.” * 

The real problems are to be encountered in local taxation. The 
many different methods used in the different States, the want of 
uniformity in the loeal divisions of each State, and the extraordinary 
diversity in the interpretation or application of tax laws by the courts 
and excentive authorities of the States have introduced a confusion, 
to end which, many would invoke the intervention of the Federal 
Government. The haphazard manner in which the laws have been 
framed and passed is only the least notable explanation of the va- 
riety of phrase and interpretation to be found. Even were the Fed- 
eral Government to establish definitions, and frame rules of uniform 
assessment, there would still be room for difference. The customs 
tariff is known to be variously applied in the different ports of the 
country, and there is greater certainty in the tanff rate than could 
be found in a tax resting on the assessed valuation of land, for 
example. 

The diffienlty encountered by France in its attempt to determine 
the uet income from land for the purposes of taxation carries an 
important lesson. Failing to obtain uniformity of appraisement of 
this net income under the erude method first employed—of basing 
it on the character of soil and nature of cultivation, deducting the 
expenses of cultivation—a cadastre was decreed.t In this cadastre 
each particular piece of property was recorded, with its boundaries, 
its manner of cultivation, and its net rental. Begun in 1807, it was 
not completed until 1850, and proved of little value, as no provision 
had been made for recording the changes in cultivation, rentals, or 
other conditions, except those of ownership, buildings, and exemp- 
tion from taxes. Instead of proving a successful means to a desired 
end, it “ turned out to be a stupendous disillusionment.”  “ The ex- 
perience of both the western Prussian provinces and of France 
showed that the newly constructed cadastre was of considerable serv- 
ice in equalizing the land tax within a relatively small area, but not 
as a basis for alterations in the contingents to be paid by large and 
widely separated regions, The officials in charge of the cadastre on 


* Max West. in North American Review, May, 1897, p. 685, 
4 The word eadastre was derived from the Latin equtastroe, or register of capita, griga, 
or units of territorial taxation into which the Roman provinces were divided for the pur- 


poses of eapilatio terrena, ov laud tax. It is of modern use and is locally found in Louistana. 
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the Rhine, as well as those in France, themselves admitted that any 
computation of net income was uncertain; that the coincidence of 
the figures obtained by the cadastral computation with the actual 
net income could never be assured; that the figures afforded by the 
cadastre were rather of the nature of a proportion, while uniformity 
of assessment was to be attained rather by observation of the busi- 
ness transacted than by depending on the figures obtained by com- 
putation.” * This effort to discover and record the net income from 
land was a failure. 

So thorough an experiment, carried through so long a time, and 
presenting an example to be avoided, was in fact imitated by Prus- 
sia under a law of 1865. In each division (Kreis) was appointed a 
commissioner, who was chairman of a committee, the size of which 
ranged from four to ten members, according to the size of the divi- 
sion. One half of this committee was appointed by the represent- 
atives of the division and one half by the central Government. A 
number of divisions formed a department, with its commissioner 
and committee of similar composition as in the division, and above 
all was a central committee, presided over by the Minister of Fi- 
nance. The valuation was accomplished in less than four years. 
The method was applied only to land employed in agriculture or 
forests; a separate law provided for the taxation of buildings and 
gardens. In the end the results were no better than those obtained 
in France. In either case a plan too refined to work to advantage 
had been employed, and, apart from its simplest function, that of 
making a general survey of the land and the uses to which it was 
applied, it could not advance the theory of a proper land tax. No 
modification could make it a better instrument of taxation. The 
gross income from land as a taxing basis would involve heavy in- 
justice, and further supervision by government officers could not do 
away with the mechanical diffienlties of securing uniformity. The 
English plan of making rental value the foundation is more easily 
applied and gives better results. 

If land be difficult of assessment, personal property offers a very 
much more difficult problem. On this particular question this coun- 
try has much to learn from the experience of other governments. 
In Great Britain a Royal Commission has been making a study of 
local taxation, and, in a preliminary report, concludes that an altera- 
tion in the law for the purpose of obtaining a uniform basis of valu- 
ation in England and Wales is a necessary preliminary to any revi- 
sion of the existing system of local taxation. It has been already 
stated that the poor rate constituted the basis of valuation of prop- 
erty for local rates. In its development the svstem has become 


* Cobn, Science of Finance, p. 477. 
VOL. L¥Y.—38 
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more complicated. Two valuations of the same property may be 
made for raising imperial taxes—namely, one for the income tax, 
and one for the land tax. Three valuations of the same property 
mmay be made tor raising local rates—namely, one for the poor rate, 
one for the county rate, and one for the borough rate. Here, then, 
are five different valuations in activity. 

Of these the parish was the first and most important division, 
having been introduced in the sixteenth century, when the disso- 
lution of the monasteries had raised the question of poor reliet. 
It was adopted for convenience, as the contributions were at first 
entirely voluntary; but as the problem of the poor increased in 
importanee, compulsion was applied, and at the beginning of the 
seventeenth century, by the acts of Elizabeth of 1597 and 1601, com- 
pulsion was fully established and the parish adopted as the area for 
levying rates for the relief of its poor. It now became necessary 
to define more specifically the persons hable for this rate, but the 
law framed no system by which assessments were to be made or 
rates collected. <A distinction was made between the occupier of 
certain properties, (such as Jands, houses, coal mines, or salable 
underwoods) and an inhabitant of the parish. The occupier was to 
be taxed upon the basis of the annual benefit arising from the prop- 
erty situated in the parish; but the inhabitant was taxed not in re- 
spect to any specified subjects, implying an intention to tax them 
upon some other basis. This raised the question of “ ability,” and 
how that question was to be determined. The act said nothing that 
could point to personal property, “and it was only on the ground 
of his being an inhabitant that any owner of personal property could 
he rated for that property, because there was no word in that statute 
to include him, except the word inhabitant. Under that statute, 
therefore, there was necessarily a distinction between residents and 
nonresidents, because the resident would be ratable for his person- 
alty within the place, the nonresident not. The distinetion, how- 
ever, under that statute applied only to those kinds of property 
which the statute did not speeify, for the oceupier of lands, houses, 
ete., and whatever the statute enumerated, was ratable whether he 
were resident or not.” * And when the judge of assize was asked 
to give an opinion he decided that lands should be taxed equally and 
indifferently, but an additional tax could be Jaid on the “ personal 
visible ability ” of the parishioner. Further, “all things which are 
real, and a yearly revenue must be taxed to the poor.” Yet there 
were limitations on this apparently wide interpretation, and as early 
as 1633 it was only visible properties, both real and personal, of the 
inhabitants within the parish, and only within the parish, that eould 


* Abbott (Chief Justice) in R. vs. The Hull Dock Company, 8 B and C, p, 525. 
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be taxed. The property to be assessed must be local, visible, and 
productive; it must consist only of the surplus left after deducting 
debts; it must be rated according to the profit produced; and its 
nature must be distinctly specified. “ Consequently, such subjects 
as wages, pensions, easements, profits derived from labor and talent, 
profits from money invested or lent elsewhere, and furniture, were 
exempt.” 

The absence of all attempts to tax or value property other than 
what was visible and tangible continued to the reign of Queen 
Anne, when a single decision of the court pointed to the taxation 
of the stock in trade of a tradesman, a decision that does not appear 
to have been acted upon. As late as 1775 Lord Mansfield said, “ In 
general, I believe neither here nor in any other part of the king- 
dom is personal property taxed to the poor.” At all events, it could 
not be taxed unless usage could support it. Toward the end of the 
century, when taxation for the Napoleonic wars was touching more 
intimately the concerns of the people, the idea of subjecting personal 
property to the poor rate was favored, but nearly half a century 
passed before it attraeted attention. In their report for 1843 on 
local taxation the poor-law commissioners gave the following sum- 
mary of the status of this question: 

“The practice of rating stock in trade never prevailed in the 
greater part of England and Wales. It was, with comparatively 
few exceptions, confined to the old clothing districts of the south 
and west of England. It gained ground just as the stock of the 
wool staplers and clothiers increased, so as to make it an object with 
the farmers and other rate payers, who still constituted a majority 
in their parishes, to bring so considerable a property within the 
rate. They sueeeeded by degrees, and there followed upon their 
suecess a more improvident practice in giving relief than had ever 
prevailed before in England. ... When the praetice of rating 
stock in trade was fully established in this district, the ancient staple 
trade rapidly deelined there and withdrew itself still more rapidly 
into the northern clothing districts, where no such burden was ever 
cast upon the trade.” 

A final determination of the question was imposed upon Parlia- 
ment by the pressure of the manufacturing and commercial classes 
arising from a decision in the case of R. vs. Lumsdaine, in 1839, 
looking to the taxation of personal property. In consequenee, an 
act was passed (3 and 4 Viet., c. 89), and has remained in force until 
the present time, exempting an inhabitant from any tax “ in respect 
of his ability derived from the profits of stock in trade or any other 
property, for or toward the relief of the poor.” Thus it is that the 
English local taxation has managed to keep elear from the bog of 
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assessing personal property, and the annual value of immovable 
property, such as lands and houses, within the parish has eome to be 
selected as the simplest and most practicable basis for assessments. 
The history is of high importance, because the basis of the poor rate 
was adopted as the basis tor all other rates levied in local taxation. 
Whatever eonfusion has been introduced has arisen from other 
causes, such as the constituting poor-law unions containing more 
than one parish, the levying of eounty rates, a county having a 
boundary other than a parish or a union, and the assessing for rates 
ly parish officers who acted independently of each other. Many 
efforts have been made to introduce a uniform system of assessment, 
but withont suecess. One of the clearest thinkers on this subject 
was Sir George Cornewall Lewis. In appearing before a committee 
on taxation, in 1850, he said: “ We have never recognized the prin- 
ciple of having one valuation for all the different rates. If that 
principle were once admitted, the inducement to have an aecurate 
and complete valuation would be at its maximum, because then you 
would know that whatever charge might be imposed it would be im- 
posed upon that valuation, whereas if there is one assessment for 
one rate and another assessment for another rate, and an amended 
assessment for a third rate, no one eares much about making any 
assessment perfect. This is one defect of the present system of | 
valuation.” 

The defect has persisted and become more aggravated each year. 
In 1870 a special commission came to the resolution that “ the great 
variety of rates levied by different authorities, even in the same 
area, on different assessments, with different deductions and by dif- 
ferent collectors, has produced great confusion and expense; and 
that in any change of the law as regards local taxation, uniformity 
and simplicity of assessment and collection, as well as of economy of 
Inanagement, ought to be secured as far as possible.” When it is 
considered that for the five independent valuations for raising rates 
on property there are in England and Wales more than one thousand 
valuation authorities, the hopelessness of obtaining uniformity is 
apparent. With such a multiplicity of agents it is useless to look 
for good results. There is no fixed or necessary time for making 
the valuation lists; no uniform system of or scale for making deduc- 
tions for arriving at the ratable values of certain classes of property; 
exemptions and allowances are said to be given unduly, through 
undue pressure on the assessing authorities; and the assessment com- 
mittees have no statutory power to aseertain from owners or oecu- 
piers the rentals and other particulars needed to determine values. 
The reforms needed are a geographical redistribution of taxing lim- 
its and uniform rules of assessments. 
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Tf so great confusion can oceur where the property to be valued 
for taxation is visible and tangible property, and where the prin- 
ciples underlying the assessment are few and comparatively simple, 
what is to be expected when the attempt to reach invisible and in- 
tangible property is added? 

Constitutional provisions have not secured equality of valuation, 
and the statute laws are powerless to make effective the sounding 
phrases of the Constitutions. “ Property shall be assessed for taxes,” 
says the Constitution of New Jersey, “under general laws and by 
uniform rules, according to true value.” The Assembly sought to 
embody this prineiple or rule in the laws of the State. “ All real and 
personal estate within this State, whether owned by individuals or 
corporations, shall be lable to taxation at the full and actual value 
thereof, on the day in each year when by law the assessment is to 
commence.” * Such assertions of the basis of taxation need no 
further explanation, for the intention of the framers of constitu- 
tion and law is unmistakable—equal and uniform taxation, a com- 
mon burden involving a common obligation to discharge it. The 
practice at once ereates the necessity for recognizing the inaptitude 
of the instruments called upon to carry the law into execution. 
More than four hundred separate assessors and boards of assessors 
determine the taxable values upon no uniform system and in de- 
fiance of law and Constitution. “In praetice they value real estate 
all the way from twenty-five to seventy-five per cent of its true 
value, depending on its location, income, ete., and their personal 
or political prejudices, and value different contiguous areas at dif- 
ferent valuations, though of equal values really; and as to personal 
property, I regret to say, they appear to make no earnest or honest 
effort to reach it anywhere, except in the agricultural districts, and 
even there very imperfectly.” + 

Enough has been said in these articles to show that this defect 
of method is not peculiar to one State, but is to be found in all. 
The remedies proposed or adopted have proved ineffectual to pro- 
duce a better result. It is asserted that the more careful selection 
of the assessors, a higher salary for service, and a more strict ae- 
countability for their acts would introduce a reform; but this could, 
even under the most favorable of conditions, be only a partial re- 
form. <A State assessor with power to remove the assessors has 
been recommended, but this officer could not become so conyersant 
with conditions throughout the State as to be able to decide on 
the many questions of assessments coming before him. Certain 
descriptions of property could be dealt with by such an officer and 


* General Statutes of New Jersey, p. 8929, seetion 62, 
+ James F. Rusling, in the New Jersey report of 1897, 
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with an approach to fair and equal treatment. The valuation 
of the “main stem” of the New Jersey roads was made by civil 
engineers, and it is believed to have inet the constitutional provision 
as to “true value.” In the valuation of a vast quantity of other 
property no such expert knowledge could be applied, and especially 
is this true as to “ personal property.” Teal estate might be ap- 
proximately valued and a cadastre or record prepared, but after 
twelve months the most earefully compiled valuation would be out 
of date. Before personal property the assessor would still stand 
powerless. No multiplication of officers or no system of control 
over the many loeal assessors can solve this question in a manner 
satisfactory to justice to both State and taxpayer. 

It would scem, then, as if an abandonment of what has been 
regarded as almost essential features of the State tax systems alone 
offers relicf. No such abandonment can be effected unless an ade- 
quate revenue from other sources be provided. The “ general prop- 
erty tax,” with its futile and laughable incompetency to reach the 
most profitable sourees of revenue, should be modified, and even 
eliminated as far as is possible. The general principle underlying 
it, of taxing every form of property, was suited only to a time when 
the bulk of a man’s estate consisted in visible and tangible objects— 
lands, honses, live stock, and furniture. With every creation of a 
eredit instrument, with the immense development of corporations, 
the principle has become weaker, until it now stands confessedly in- 
applicable to at least four fifths of the personal property in exist- 
ence, and this proportion grows larger each year. 


PITASES OF PRACTICAL PHILANTHROPY. 


By HARRIET A. TOWNSEND. 


ITE annual reports of the “ Conference of Charities and Cor- 
rections ” indieate a growing interest im the study of scien- 

tifie philanthropy. That there has been marvelous progress in 
methods of charitable work during the past deeade no one will deny, 
but, gratifying as this is (or appears to be on the surface), we find 
a somewhat discouraging feature in the tendency of the present to 
inultiply institutions, to inaugurate new and extravagant enter- 
prises where theories may be proved, and which threaten to be- 
coine burdensome to a generous publie and to absorb energy in the 
financial struggle to maintain then: which is sorely needed for the 
more Vital issues of the work. The purpose of this article is to 
give information about simple and practical efforts which have met 
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the test of usefulness and are worthy of imitation. They are being 
used in four different lines—namely, protection, education, domes- 
tic training, and employment. 

Prorection.—Thie first protective agency was organized in New 
York city in 1864; it is truly an American idea, and before that 
date no organization of its kind had been known in England or on 
the European continent. 

As a result of the civil war many women were thrown upon 
their own resources, with children to support, and much suffering 
vas endured in the effort to obtain adequate compensation for labor 
performed. The objects of the parent protective association—* to 
secure justice for women and children, to give legal advice free of 
charge, and to extend moral support to the wronged and helpless ”— 
appealed forcibly to practical philanthropists, and there now exist 
similar agencies in many other large cities in America, such as 
Boston, Philadelphia, Chicago, Buffalo, and San Francisco. The 
women’s educational and industrial unions, which work “to in- 
crease fellowship among women in order to promote the best prac- 
tical methods for securing their. educational, industrial, and social 
advancement,” have all adopted the protective work as an important 
branch of their endeavor. To give detailed statistics of all that, 
has been accomplished in this line since 1864 would be impossible; 
indeed, so much of the work is of a private nature which can never 
be revealed that one must “ read between the lines” of the annual 
reports; suffice it to say that by the protective department of one 
women’s union during a period of fourteen years more than twelve 
thonsand dollars unjustly withheld from working women (most- 
/ lv in small sums) has been collected, police matrons appointed 
in three local stations, women given places on publie boards, a 
law passed compelling the appointment of women physicians in all 
the State insane hospitals, and a law making the guardianship of 
the mother equal to that of the father (passed by the State Legis- 
lature without a single negative vote). All this has been done with 
little expenditure of money, but through the wise effort of cour- 
ageous men and women whose service has been rendered not for 
charity alone, but in the cause of justice, “that each should have 
what he has justly earned is the first necessity of social life.” 

One province of the protective work is to endeavor to make 
more ¢lear the obligation of the employer and employee, and espe- 
cially in the domain of houschold service to place the relation on 
a commercial basis. ‘The problem of unskilled labor in the home 
is the principal difficulty in the way of such reform, and until the 
household economic and kindred associations shall bear more fruit 
it may prove an insurmountable barrier to complete success. Dur- 
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ing the last ten vears the attention of the humanitarian has been 
frequently called to the injustice of our laws regulating the “age 
of consent.” In some States the age has been raised to sixteen or 
eighteen years and penaltics increased, but through widespread 
ignorance of the law it is often a dead letter in both small towns 
and large cities. A law so constantly broken and with impunity 
provides little protection for the young of both sexes, in whose in- 
terest 1t is framed, and it is a dead letter because of the indifference 
of the puble. To spread abroad a knowledge of and help to en- 
force these laws, which so intimately affect the purity of the home, 
is worthy the consecrated effort of the noblest and most cultivated 
women in our land. For this and other like ends the number of 
protective agencies should be largely increased. In every town, or 
at least im every county, such an association might be formed. 
There are only required a few women with brave hearts and clear 
heads, willing to give one afternoon or evening a week, the free 
services of one or more able lawyers (which will never be found 
lacking), a small room for a ineeting place, and the work can begin. 
Let notice be given through the press or in the churehes that a pro- 
tective agency is formed and stands ready to offer sympathy and 
advice to all women in need. Methods of work are very simple: 
printed blanks are important to properly record the cases, and letter- 
heads which shall give names of committee and those of the attor- 
neys; when a claim for wages is presented, a courteous letter stat- 
ing the fact that the wage-earner has asked the assistance of the 
protective agency, and requesting the defendant to answer person- 
ally or by letter and to state his side of the case, will generally re- 
ceive response; great care must be observed to be just to both par- 
ties, and not to make hasty nor unwarrantable decisions. 

The laws affecting the rights and property of women of New 
York have been briefly compiled for the use of protective associa- 
tions, and it is very easy to obtain in any State a copy of the laws 
regulating domestic service for reference in making decisions. The 
Legal Status of Women, compiled by Jessie J. Cassidy (a graduate 
of Cornell), will be found useful. If in the beginning the work 
of proteetion should be misunderstood and resented it matters 
not; in time it will win the respect and co-operation of the best 
elenents in any community. What a moral foree would an “ end- 
less chain”? of such workers prove in the struggle for universal 
brotherhood! To give courage to the most humble beginning we 
liave the word of our philosopher that “every reform was once a 
private opinion.” , 

Domestic Traintne.—Scientific domestic training or household 
sclence 1s becoming a subject of great interest to all who believe 
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that a truer development of home life lies at the foundation of all 
soeial and moral progress. 

Three large institutions—Pratt, of Brooklyn; Drexel, of Phila- 
delphia; and the College of Teachers, in New York eity 
opportunities for the thorough training of teachers in this com- 
paratively new branch of popular edueation. 

Clubs for the study of household eeonomies are multiplying year 
by year; the Association of Collegiate Alumne has given earnest 
thought to the domestic problem, and as a result, and in spite of 
niueh prejudice, courses of cookery have been made a part of the 
public-school curriculum in a few of our large eities. The Board 
of Regents of New York State has recently adopted a syllabus for 
a course in home science to be used in the high sehools. While the 
movement, as yet, may be said to be in the experimental stage, it 
is safe to assert that sentiment in favor of the new idea is inereas- 
ing. The difficulties in the way of a rapid growth are formidable 
and make the outlook somewhat discouraging. 

To properly equip a school for scientific domestie training is 
in the beginning a considerable expense; the number of skilled 
teachers ready for the field is small, and their services too valuable 
to be given without adequate compensation. The eooking schools 
so far established have not proved self-sustaining, and until more 
sensible ideas as to the dignity of household labor shall pn evail, limi- 
tations will continue. 

In all reforms we must “ dig at the roots” if we would insure 
a steady and healthful growth. The kitchen-garden idea, origi- 
nated by Miss Emily Huntington in 1887 for “ the purpose of giv- 
ing the little daughters of the poor attractive instruetion in honse- 
work,” has proved one of the best means of practieal philanthropy 
ever discovered. The New York Kitechen-Garden Association was 
formed in 1880, and from that, as its erowning work, we have the 
New York Training School for Teachers. The kitehen-garden les- 
sons are very simple; they inelude how to make beds and take eare 
of sleeping rooms, set and wait on table, wash and iron clothes, eare 
of a baby and the nursery, how to build fires, elean lamps, sweep 
and dust, instruetion in house-eleaning, marketing, and the eare of 
the person—all taught by miniature utensils to the accompaniment 
of songs and exercises, which give enthusiasm and variety to the 
work. The training of the kitchen-garden teacher is not difficult, 
and young women in any community, by a few lessons as to the meth- 
ods and a study of kitehen- -garden hterature, may soon beeome 
efficient. 

Children of thee ages of from five to eleven are eligible for the 


training, and both ails and boys enjoy the elasses. After the va- 
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rious lessons have been mastered, the next step for girls is into the 
cooking class, and if on account of the expense or for any other rea- 
son the scientific teacher is not available, the courses may be given 
by housekeepers. Very practical results were thus obtained by 
one organization of women. A class of fourteen young girls gradu- 
ated from a kitchen garden were given instruction for twenty 
weeks on every Saturday morning; the lessons were divided into four 
short courses; five each were given in the preparation of breakfast, 
luncheon, dinner, and supper. Every fifth morning was devoted 
to a practice lesson, when the little cooks prepared and served a 
meal without assistance. 

While the number of kitchen gardens is increasing there are 
vet many loealities where the good seed has not taken root; no 
better work in village or town could enlist the faithful service of 
King’s Daughters or of societies for Christian Endeavor. An inex- 
pensive outfit of kitchen-garden utensils can easily be procured and 
the work begun. When a class is ready to graduate from the kitchen 
garden the voluntary service of half a dozen notable housekeepers, 
who will give the simple lessons in cooking once a weck, will yield 
a most satisfactory harvest. The unconscious tuition of the culti- 
vated house mother is often of greater value than all else. A little 
girl of eleven years given such opportunities enthusiastically ex- 
claimed, “I’ve taught my mother how to make bread!” ‘The 
mother, a peasant woman from across the sea, had passed her child- 
hood and youth in the fields, and, like many of her class, had re- 
ceived uo training for the responsibilities of motherhood. To the 
large number of foreigners, who are constantly secking homes in 
our free land, the privileges of the kitchen garden and the free cook- 
ing school would prove an inestimable blessing. When housework 
shall take its proper place among the professions, the chaos which 
now abounds in a majority of American homes will be forever ban- 
ished. In home making, regarded as one of the noblest objects of 
every woman’s life—in fact, the object whenever possible—lhes the 
hope of the future. To this end God speed the kitchen garden and 
the cooking school! 

Evvcarion.—The public school and kindergarten, free libraries, 
art galleries and museums, cheap literature, and compulsory educa- 
tion laws would seem, to the casual observer, to leave little need for 
the plilanthropist in the field of education. A philosopher of to- 
day looks forward to the time when “ the object of all free educa- 
tion shall be the emancipation of the individual,” and to the time 
“when general education shall be supplemented by special schools 
for the special vocations of life.” 

The trend of the present system of edueation may be in that 
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direction and the prospect more or less hopeful, but that the schools 
and other opportunities mentioned do not now reach all who need 
instruction is demonstrated by the suecess of the various clubs, 
classes, and lectures which form so important a part of the humani- 
tarian associations of to-day. Everywhere are found men and 
women of middle age who can not read or write, who were denied 
even a common-school education in youth; to reach such as these 
and make them not ashamed to accept and make use of the privi- 
leges for which they have secretly longed is practical philanthropy. 
Among the foreign-born population many children are early foreed 
to help earn the necessities of life, and are taken from school as 
soon as the law will allow. 

The college settlements have already accomplished much for 
this class, but their work has been confined to thickly settled dis- 
tricts in large communities. The story of The Abandoned Farm 
in New England is familar, and bears its own pertinent lesson. Be- 
cause of the opportunities for education, entertainment, and varied 
employment which the large city offers, the young people desert the 
farm, home ties are broken, and many lives ruined. Of the low 
ideals which prevail in many country districts there are striking 
illustrations. 

A bright woman sojourning for a winter in a small town found 
that there were two hotels or taverns where liquor was sold, two 
churches where only oceasional services were held, a single sehool- 
house kept open during the winter months, no hall except the ball- 
rooms of the hotels (used only for daneing), no library, and no en- 
tertainments of a literary order. This woman organized a club or 
debating society, and after a few months of careful guidance she 
allowed the members to select their own topic for the last meeting 
of the season; to her great surprise, a debate was announced on 
the subject, “ Whether it is better for a young man upon coming 
of age to have.one thousand dollars or a good edueation.” The 
majority decided that it would be better to have the money, beeause 
he could then speeulate and gain a fortune! 

What better missionary work could be done in behalf of edu- 
eation than to establish a “ thought center” in every farming re- 
gion or small town? The system of traveling libraries, a recent 
and encouraging movement, makes it possible (in some States) to 
place the best books and eurrent literature in the homes of the 
farmers and of the inhabitants of the smallest towns. The books 
can be obtained, made use of, and. exchanged for others, so that the 
interest may be perpetuated; .the conditions are not difhenlt, and 
the fact that a room or rooms must be provided for the safe keeping 
and the circulation of the library is important. A traveling library 
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onee secured, a “ thought center” is established. Leetures, clubs, 


and classes will follow; they are a natural sequence. In addition 
to hterary topes, talks on personal purity, physical eulture (re- 
spect for the body as the temple of the soul), and on home ideals 
(plain living and high thinking) may be given. Good men and 
women, fitted to speak well on these subjects, will be ready to give 
their services. Where enthusiasm is once aroused, seed can be 
sown by such nonsectarian gatherings which fails to take root in 
the churches. 

We are taught that the highest authority within man is the 
conscience. Rosenkranz, in his Philosophy of Education, gives this 
tine definition of conscience: “ Conscience is the eriticism which 
the ideal self makes on the realized self.” To discover and quicken 
the ideal self wherever possible is one of the noblest aims of prac- 
tical philanthropy. 

Eurtoyment.—A recent report of the United States Labor Com- 
missioner, Hon. Carroll D. Wright, states that the number of women 
laborers is increasing, but that women are more generally taking 
the places of children than of men; that the encroachment of women 
upon the oceupations held by men is so far very slight, and only in 
conditions where women are better adapted for the particular work 
in which they are employed. 

“Women,” he says, “are considered by many employers to be 
more reliable, more easily controlled, neater, more rapid, indus- 
trious, polite and careful, and less liable to strike than men. Wvyo- 
ming and Utah are eited as the only States which have laws ae- 
cording to men and women equal wages for equal work. There 
is still much eeonomie injustice as to compensation for women’s 
work, although some progress has been made within the last 
few years.” 

The agitation of the question of “equal pay for equal work,” 
if it has not as yet aeeomplished much for the woman wage-earner, 
has at least revealed the fact that women as a class are not as well 
trained for the work they attempt as men. The number of un- 
skilled women in all branches of trade presents a problem which 
may well engage the attention of the philanthropist. The neces- 
sity of earning to “keep the wolf from the door,” the pleasure re- 
sulting from finaneial independeneec, and a desire to add to “ pin 
money ” haye all tended to increase the nuinber of girls and women 
who are secking employment outside the home. The fever has ex- 
tended to the smaller towns, and even to the farmers’ wives and 
danghters, until the supply greatly exceeds the demand in many 
localities, and the women really in need are often erowded to the 
wall in this inadequate race. In the passing of old ideas as to the 
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proper status of woman much good has been evolved; it is no longer 
considered degrading to earn one’s living, and the woman worker 
in every field is winning her way to the respect and recognition 
which she deserves. 

What can be done to raise the standard of woman’s work, to 
give more thorough training in vocations for which women are best 
fitted, to dignify important occupations which suffer from the lack 
of skilled service and which are not overcrowded beeause of mis- 
taken ideas, and, above all, to make women ashamed to receive com- 
pensation which they do not fully earn? 

The employment bureaus connected with the varions organiza- 
tions of women are endeavoring to answer these questions. Their 
object, as outlined, is to advise and adopt such methods as shall best 
assist women in their chosen vocations; to also provide a bureau of 
registration where applications can be received and information 
given, 

A committee of practical women supervises the work and en- 
deavors not only to secure temporary positions, but to confer per- 
manent benefits on those who seek their aid. The appheants usually 
include stenographers, typewriters, copyists, clerks, governesses, 
matrons, nurses, housekeepers, seamstresses, laundresses, cooks, and 
housemaids. It is the rule, and not the exception, to find a girl 
or woman specially fitted for the position she secks. The majority 
are not fitted even to do one thing well, and the ignorance and as- 
sumption shown are appalling. 

To discover latent ability, to stimulate the desire to excel, to 
explain the rights of the employer and employee, and the moral 
obligations of both, is a part of the privilege of the women who give 
time and thought to the employment problem. 

The Boston Women’s Educational and Industrial Union has 
been able to render excellent service by the distribution of ciren- 
lars cautioning women against advertisements which offer large re- 
turns for work done at home. Its list of fraudulent firms, obtained 
by thorough investigation, has been sent to other associations, and 
has already proved of inestimable valne to many women who would 
otherwise have been tempted to send money, allured by the attract- 
ive advertisements. 

The list compiled gives the names of one hundred firms which 
are a “delusion and a snare,” and which, on account of some trifling 
technicality, the law seems unable to touch. 

To exalt the home and raise the standard of domestic service 
is another important object—perhaps the most important of all. 
From the ordinary intelligence office to the employment bureau 
under the guidance of educated women is a long step for progress. 
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Tn all humane effort, the more scientific the methods em- 
ploved the better will be the results. According to Charles 
Kingsley, “scientific method needs no definition—it is simply 
the exercise of common sense.” 


HERBERT SPENCER AT SEVENTY-NINE. 


HUI portrait of Herbert Speneer, which forms the frontispiece 

to this number of the Monthly, is from a photograph taken 
soon after he reached the age of seventy-eight. Though of late 
years his health has been unusually feeble, this is scarcely reflected 
in the face, which still retains in a marked degree the expression 
of intellectual strength that was so charaeteristic of his prime. 

About the time Mr. Spencer completed the Synthetie Philoso- 
phy, or, as it is better known, the Philosophy of Evolution, with the 
publication of the third volume of the Principles of Sociology, we 
eave an account of The Man and his Work, from the pen of Prof. 
William II. Hudson, who had for a number of years aeted as his sec- 
retary, and was so familiar with his thought that he afterward pub- 
lished an Introduction to the Philosophy, which Mr. Spencer him- 
self has cordially commended. It was naturally supposed by his 
many friends that having practically carried out his origmal plan as 
laid down in his prospectus thirty-six years before, Mr. Spencer 
would throw off the cares and vexations of authorship, to enjoy the 
rest and relaxation that his arduous and long-continued labors had 
earned. Dut this, it seems, he was not inclined to do. Apparently 
as active intellectually as ever, he has kept at work to the full ex- 
tent of his physical ability, devoting himself mainly to such addi- 
tions and modifications of his published writings as new knowledge 
and the advance of thought have made necessary. This persistent 
industry, unusual, to say the least, in one so far advaneed in hfe, 
the presentation of his latest portrait, and the interest which the 
world takes in the doings of a man who has so profoundly influenced 
the thought of his time, make this a fitting opportunity to refer to 
some of the later incidents in his career. 

Though never inclined to plume hinself on the importance or 
the grandeur of his great undertaking, wondering now that he ever 
had the “andacity ” to begin it, and regarding its completion as more 
an “emancipation” than a triumph, Ma. Spencer is nevertheless 
entitled to the satisfaction whieh comes from the contemplation 
in the evening of a long life of the fulfillment of the purpose to 
which that life has been devoted. Althongh he speaks of the series 
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of works comprising the Synthetie Philosophy as “ eomplete yet in- 
complete,” because more things might have been put into it, Mr. 
Spencer has the unquestionable right to look upon his “system ” 
as finished in all the essentials of a symmetrical and self-sustaining 
strueture; and more than this, he finds it generally aceepted as a 
masterpiece, embodying, if not all the truth, yet a fundamental 
truth manifested in the growth and order of the universe of matter 
and mind. 

When we regard the comprehensiveness of Mr. Spencer’s system, 
embracing everything there is, and the multitude of the details that 
had to be considered in the course of its preparation, we wonder at the 
magnitude of the aggregation that may be formed by the repetition 
of small daily tasks. The portions of time he was able to give to 
work were at most very brief, and would be regarded by the ma- 
jority of workers as insuificient for any great accomplishment; and 
when the frequent and sometimes long interruptions that oecurred 
are considered, seem absolutely insignificant. Yet in these small 
fragments of two or three hours a day with many lost days in the 
year, and several lost years, one of the greatest works in the his- 
tory of the human mind was carried to its end. The old figure of 
the dropping of the water on the stone and the fable of the tortoise 
and the hare are newly illustrated. 

Outside of his work in the composition of the Philosophy, Mr. 
Spencer has always taken a vital interest in leading public questions, 
making them the subjeets of frequent communications to the press, 
and seeking the co-operation of others when opportunity offered cither 
in combating some needless innovation or aiding some important 
reiorm. True to the teaching of his philosophy, it will be observed 
that in any attempts of the kind his relianee has always been on 
the power of gradual development, rather than abrupt changes by 
acts of Parliament or otherwise, to bring about desired conditions. 
Before his visit to the United States, in 1882, he interested himself 
in forming an Anti-Agegression League, for the purpose of opposing 
schemes for extending the lines of British dominion in various parts 
of the world. Among his associates in this effort were Mr. John Mor- 
ley, Mr. Frederic Harrison, and the Rev. Llewellyn Davis and Canon 
Fremantle, now Dean of Ripon, liberal-minded clergymen of the 
Chureh of England. The movement found little public sympathy, 
and no adequate support. Mr. Spencer, severely taxing his strength 
in promoting it, suffered another breakdown (from whieh he has 
never fully reeovered), in consequence of which the next number 
of his Philosophy—Part VI of the Principles of Sociology: Ee- 
elesiastical Institutions—did not appear till the close of 1855. It 
is worthy of remark in connection with this incident that it seems 
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to have been left for non-Christians almost alone in a professedly 
Christian community to take the advance in ineuleating and dis- 
semninating one of the central ideas of the Christian religion; as 
now, in the United States, with the orthodox church people almost 
mnanimous in supporting war and the wildest schemes of aggression, 
it has been left for a few New England Unitarians first to dare to 
speak in protest against an iniquitous and perilous crusade for foreign 
dominion, Mr. Spencer has never neglected an opportunity to ex- 
press in unmistakable terms his aversion to militancy, and has been at 
ereat pains to demonstrate, as in his Sociology, that the true road to all 
higher development of society is through encouraging the growth of 
its industrial factors. 

A disposition manifested among English legislators to favor the 
passage of acts embodying some of the ideas of the socialists led to 
the publication of a series of magazine articles showing the demoraliz- 
ing tendencies of measures of paternalism and foreshadowing the 
disastrous ultimate results that would ensue from the unnecessary 
interference of the state. These were afterward collected and pub- 
lished under the title of The Man versus the State, and are now 
bound up with the revised Social Staties. 

From the spring of 1886 till 1889, when conditions of health 
compelled entire suspension of the work on the Philosophy, and it 
was even doubtful whether it could ever be continued, Mr. Spencer 
dictated the larger part of his autobiography. This has since been 
completed and put in print, but will not be published during his life- 
time. It will comprise two considerable volumes. 

Not finding life in a boarding house in all respeets suited to his 
wishes, Mr. Spencer for many years entertained the idea of estab- 
lishing himself in a home of his own in the suburbs of London, but 
had been deterred from so doing by the prospective troubles of 
housekeeping. In the summer of 1889, however, after making such 
arrangements as promised to relieve him in great measure of these 
cares, he finally carried out the idea by taking a house in the neigh- 
borhood of Regent’s Park. But though for some years the bache- 
lor household was a suecess, we understand it eventually ceased to 
be so, though it was continued until Mr. Speneer changed his resi- 
dence to Brighton two years ago. There was wanting in those who 
had immediate charge of details that feeling of identity of interests 
and that disposition to co-operate which belong to the ordinary fam- 
ily, and as a consequence differences grew up that could not be per- 
mancntly composed, and that on the whole did not conduce to do- 
inestie tranquillity. 

About the time his honsekeeping experienee was entered upon, 
Mr. Spencer found himself well enough to go on with the com- 
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position of lis Philosophy. As he relates in the preface to the 
Data of Ethies and to Justice, he had already, ten years before, in 
the imminent doubt of ever being able to complete the work as it 
had been laid out, determined to devote his attention first to the end 
and ultimate object of the system—to that part of it to which all 
the rest was intended to lead up; the purpose, “lying behind all 
proximate purposes,” of finding a scientifie basis for the principles 
of right and wrong in conduct at large. When, now, the question 
arose again of what work to undertake first, completion of the Prin- 
ciples of Ethies was at once decided upon. As it was still donbt- 
ful whether he would be able to accomplish even this, he took up 
the part which seemed most important—Justice. This was pub- 
lished as Part IV of the Ethics in the summer of 1891. No fur- 
ther serious interruptions oceurred in the exeeution of the work. 
Parts II and IL, completing the first volume of the Ethics, were 
finished in the spring of 1892; and a year afterward Parts V and 
VI were added, forming, with Justice, the second volume. 

The ethical part of the Philosophy as contemplated by Mr. Spen- 
cer having been completed, only two divisions remained to be worked 
out—Professional Institutions and Industrial Institutions, parts of the 
Principles of Sociology—to fill ont the whole plan. <A subsidiary 
discussion of considerable importance for the integrity of the theory 
of evolution now intervened to be disposed of before these parts of the 
work could be proceeded with. Prof. August Weismann had pub- 
lished a book in which he denied the transmission of acquired char- 
acters; or, as Mr. Spencer would word it, the transmission of fune- 
tionally-wrought modifications—a very vital point in all Mr. Spen- 
eer’s philosophy. Mr. Spencer took the matter up at onee, and pub- 
lished several incisive essays refuting Professor Weismann’s posi- 
tions. Ile opened his argument against the neo-Darwinian position 
with essays on the Inadequacy of Natural Selection, and on Pro- 
fessor Weismann’s Theories, and followed them, at intervals of a 
few months, with the additional articles, A Rejoinder to Professor 
Weismann, and Weismannism Onee More. Anxious that the ques- 
tion should be brought to the notice of every biologist, Mr. Spencer 
had reprints of these essays distributed among the teachers of the 
science all over Europe and America. 

The work on the final stage of Mr. Spencer's great undertaking 
was begun about the middle of 1894. The reading of an editorial 
in the Popular Science Monthly having suggested to him that it 
would be desirable to do so, he published the chapters on Profes- 
sional Institutions—serially in this periodical and in the Contempo- 
rary Review. The chapters on Industrial Institutions did not ap- 
pear till the third volume of the Sociology was issued in November, 
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1896—the volume which was the culmination of the work so per- 
sistently prosecuted in the face of the most formidable and even 
seemingly hopeless difficulties. In these departments of the sys- 
tem, the argument was pursued, consistent with that wlich prevails 
in all the other departments, that m the professions and the in- 
dustries the principle of evolution operates just as surely and com- 
pletely as in the derivation of an animal species from its ancestral 
form. 

Appreciation of the value of Mr. Spencer’s work had been grow- 
ing for many years, and its influence was gradually making itself felt 
in movements of various kinds in the active world. Whatever he 
wrote or said received attention at once, was discussed, or influenced 
action. The completion of his Philosophy was deemed worthy of 
formal notice and a proper subject for felicitation wherever science 
was known, and in England was regarded as a suitable objeet for a 
national memorial. An address of congratulation was prepared for 
presentation to him, and with it went a request that he would have his 
portrait pated to be presented to the nation. It has always been his 
principle to decline offers of testimonials, on the ground that the eustom 
had become an abuse, and persons invited to participate in presenta- 
tions were often put under a kind of moral obligation to comply, to 
which he would not be, even incidentally, a party. Consistently with 
this attitude and not realizing the real nature of the movement in favor 
of a testimonial and how really spontaneous it was, he wrote to its 
promoters repeating his objections and asking that it be not pressed. 
But when the address was presented and he saw the list of illustrious 
names attached to it, including those of men who had been his an- 
tagonists, he yielded to what was evidently a spontancous feeling of 
the representative men among lis countrymen, and sat for his por- 
trait as soon as circumstances permitted, or about a year afterward, to 
Mr. WIubert Herkomer. The following is the letter of eongratula- 
tion and the request for his portrait, with the names of the distin- 
gushed signers, and Mr. Spencer's reply: 


Tue Camp, Sunnincpair, Deeember 16, 1896. 

Dear Sir: We, the undersigned, offer you our cordial eongratu- 
Jations upon the completion of your System of Synthetie Philosophy. 

Not all of us agreeing in equal measure with its conclusions, we 
are all at one in our estimate of the great intcleetual powers it exhibits 
and of the immense effect it has produced in the history of thought; 
nor are we fess impressed by the bigh moral qualities which have en- 
abled you to concentrate those powers for so many years upon a pur- 
pose worthy of them, and, in spite of all obstacles, to earry out so 
vast a desien. 
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To the many who, like us, have learned to honor the man while 
profiting by his writings, it would be a satisfaction to possess an au- 
thentie personal likeness of the author. It has therefore oecurred to 
us that the oceasion might be appropriately marked by requesting you 
to permit us to employ some eminent artist to take your portrait, with 
a view to its being deposited in one of our national collections for the 
benefit of ourselves and of those who come after us. 

We hope that your health may be benefited by the leisure whieh 
you have earned so well, and that you may long continue to enjoy the 
consciousness of having completed your work. 


W. pe W. Asyey, R.E., C.B., D.C.L., F.R.S., Pres. Physical 
Society. 

Rosert Apamson, M. A., LL. D., Prof. of Logie, Glasgow Uni- 
versity. 

Grant ALLEN, B. A. 

ALEXANDER Barn, M.A., LL. D., Professor of Logie, Aberdeen 
University. 

Sin Greorce 8S. Bapex-Powe i, K.C.M.G., M. A., M. P. 

RicHt Hon. Arruur JAMES Batrour, P.C., D.C. L., F.R.S, 
MED 

Sir Roperr Stawevyi Bait, LL. D., F. R.S., Lowndean Prof. Ast., 
Camb. 

H. Crartton Bastian, M.A., M.D., F.R.S., Prof. Medicine, 
Univ. Coll., London. 

Frank HK. Bepparp, M. A., F. R.S., Prosector Zodlogical Society. 

JOUN Beppor, M. D., F. RS. 

Sir WALTER Besant, M. A. 

kh. W. Brasroox, Pres. Anthropological Institute. 

Bernard Bosanguet, M. A. 

C. V. Boys, F. R.S., Assistant Prof. Physies R. C. 8. 

T. Lauber Brunton, M.D., D. Se, F. RLS. 

Epwarpb Cropp. 

F. Howarp Couns. 

Sir J. Cricutoxn-Browne, M. D., LL. D., F. B.S. 

WH. Datiincrr, Li. D:D; Se, F) Res: 

Francis Darwin, M, A., M. B., F.R.S. 

Grorce H. Darwin, M.A., LL. D., F.R.S., Plumian Prof. Ast. 
and Exp. Physies, Cambridge. 

W. BE. Darwin, B. A. 

James Donaupson, M. A., LL. D., Principal University St. An- 
drews. 

Ricut Hon. Sir M. E. Grant-Dure, P.C., G.C.8.1., F.R. e 

IARL OF DYSART. 
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Sir Joun Evans, K.C.B., D.C. L., LL. D., D. Se., Treas. R.S. 

SirJosiua Finer, bis. DD: 

Micuart Foster, M. A., M.D., LL. D., D.C. 1., Sec. R.S., Prof. 
Physio., Cambridge. 

EpwarD FranxknAnpb, M.)., D.C. L., LL.D... F. RS. 

Rieit Hon. Sin Epwarp Fry, P.C., LL. D., D.C. i, F. RS. 

Sin Douenss Garton, KoC.b., De i, D. FoRSS 

Francis Gatton, M.A., D.C. L., D. Se, F. ROS. 

RiciarD Garnettr, Lh. D. 

Sir Georce Grove, C.B., D.C. L., LIL. D. 

ALBERT C. L. G. GUntTuEr, M. A., M.D., F. R.S., Pres. Linnean 
Society. 

Frepertc Harrison, M. A. 

JAMES EpmunD Harrtine. 

Ricir Hon. Lorp Honirouser, P. C. 

Ilenry Hosnouse, M. A., M. P. 

Srapwortit ILopason, late Pres. Aristotelian Society. 

Sir Josep Daron Hooker, K.C.S.1., C.B., M.D., D.C. L., 
AY) en) Bee ee bee 

WitirAmM Huaains, D.C. ., LL. D.. FL RLS. 

J. Hueinines Jackson, M.D., LL. D., FT. S. 

WitiiamM Kwiaitr, Lb. D., Prof. Moral Philosophy, St. Andrews. 

ANDREW LANG. 

i. Ray Lanxkester, M. A., LL. D., F.R.S., Linacre Prof. Anat- 
omy, Oxford. 

Sin Trevor LAwrencr, Pres. Royal Horticultural Society. 

Woolies Hela (aii, MA bg EC. Leen: 

J. NORMAN: Lockymr, OB, VOR. Profs astre. Physics, RaGss. 

Riaut Hon. Sir Joun Teor ie PeG., DeColrs, Wae DP sss, 
M.P. 

Vrernon Lusurneron, Q. C. 

PioAp NM scalnion, ho 7 Fos. latewPres: Math, Society. 

JaMES Martinrau, D. D., LI. D., D.C. TL. 

Davin Masson, M.A., LL. D., Emeritus Prof. Mhetorie, Edin- 
burgh. 

Raruaktn Menpona, FL R.S8., Pres. Entomological Soetety. 

©. Lioyp Morcan, Prin. Ne Coll... Bristol. 

Riaur Hon. Joun Moruny, P.C., M.A. LE. D., F.LR.S., M. P. 

Cclinaenr The VARY, Poi RN. Coll. of Musie. 

Gusts Pieris, DeColsy, Tonos 

Deer. Be POtuRONS SINS TS dis., p rof, Zo6]. Oxford Univer- 
sity. 

Sit Wirniam O: Prinsriuny, M.D) Gl. Dy MAP. 

Lory Hayy G. C8. 1, G. CG, i, i. 
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Lorp Rayizicn, M.A., D.C.L. LL.D., F.R.S., Prof. Nat. 
Philos. Royal Institution. 

Davip G. Rircuie, M. A., Professor of Logic St. Andrews Uni- 
versity. 

Sir Hrxry E. Roscor, LL. D., D.C. L., F.R.S. 

J. BURDON SANDERSON, OU. Ds), C.J, bene Ss. Hee: Prof. 
of Medicine Univ. Oxford. 

Grorce H. Savace, M.D., F.R. C. P. 

E. A. ScuHarer, F.R.S., Prof. Physio. Univ. Coll. London. 

D. H. Scott, M. A., Ph. D., F. R.8., Hon. Keeper Jodrell Labora- 
tory, New. 

IIexry Sipcwick, M.A., Litt. D., D.C.., Prof. Moral Philos. 
Univ. Camb. 

W. R. Sortey, Prof. Moral Philos. Univ. of Aberdeen. 

LESLIE STEPHEN, M. A., Litt. D., LL. D. 

G. F. Stour. 

JAMES SuLiy, M. A.. LL. D, 

WoT. THisputon- Dyer, C. ae G.. CoE MA, FoR. S: 

JOUN VENN, Se. D., F. B.S. 

SypNEyY Howarp Vines, M. A., D. Se., F. R.8., Prof. Botany Univ. 
Oxford. 

Sir WitLoccusy Wape, M.D., F.R.C. P. 

ALFRED RussEL WAaLLAcE, D.C. L., F.R.S. 

BEATRICE WEBB. 

Lapy Victrorta WELBY. 

SAMUEL: WILKES, AI, Dz, Lb. D., FORSS.; Pres; Kh. College of Physi- 
clans. 

Hawarven, November 80, 1896. 

My Dear Sir: It has long been my rule to deeline joining in groups 
of signatures, nor do I think myself entitled to bear a prominent part 
in the present case. But 1 beg that you will, if you think proper, set 
me down as an approver of the request to Mr. Spencer, whose signal 
abilities and, rarer still, whose manful and self-denying character, are 
so justly objects of admiration. I remain your very faithful, 

W. E. GLADSTONE. 
F. Howarp Coiuiys, Esq. 


2, LEweEs-crescent, Briguton, December 19, 1896. 
My Dear Hooxer: If, as may fitly be said, the value of eongratu- 
lations Increases in a geometrical progression with the eminenee of 
those offering them, I may, indeed, be extremely gratified by the 
accumulation coming from inen.standing so high in various spheres. 
And an accompanying pleasure necessarily results from the good wishes 
expressed for my health and happiness during my remaining days. 
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The further honor offered has caused in me some mental conflict. 
Eight vears ago, to the inquiry whether I would sit for a subseription 
portrait to be painted by Maillais, E rephed negatively, assigning the 
reasons that the raising of funds to pay the costs of conferring marks 
of approbation had grown into an abuse; that the moral coereion under 
which contributions were in many cases obtained was repugnant to 
me;and that I objected to have my known and unknown friends asked 
to tax themselves to the required extent. These reasons survived, and, 
swayed by them, I recently sent a copy of the letter in which they had 
been stated to the gentleman with whom the proposal now made ongi- 
nated, thinking thereby to prevent further trouble. I was unaware 
to how large an extent the proposal had been adopted and how distin- 
guished were the numerons gentlemen who had given it their support. 
J now find myself obhged either inconsistently to waive my objection 
or else rudely to shght the cordially-expressed feelings and wishes of 
so many Whose positions and achievements command my great respect. 
Between the alternatives there seems to be practically no choice. Tam 
compelled to yield to the request made in so sympathetic a manner 
by signatories so eminent, and at the same time must express to them 
through you my full sense of the honor done me. 


Iam, my dear looker, sincerely yours, 


HERBERT SPENCER. 


Marks of honor offered to Mr, Speneer from time to time since 
1871 have included doctor's degrees from the Universities of St. 
Andrews, Bologna, Cambridge, Edinburgh, and Buda-Pesth; and 
eleetions as foreign member or correspondent of the Academies of 
Rome, Turin, Naples, Paris, Philadelphia, Copenhagen, Brussels, 
Vienna, Milan, and the Prussian order * Pour le Meéerite.” Mar. Spen- 
cer has been prompted year after year to decline these various hon- 
ors by the convietion that instead of being, as commonly supposed, 
enconragements to literature and seience, they are discouraging. 
ie contends that they constitute a system of inverse handicapping. 
In physical competitions it is usual to give the vounger a certain arti- 
ficial advantage when they are set against the elder; but im these 
mental competitions between the rising men and the men who have 
risen the reverse practice is followed—the men who have risen 
have an artificial advantage, and the younger men, who of neces- 
sity have much to strugele against, have their difficulties artificially 
Increased Ly the absence of titles which thei competitors possess. 
Mr. Spencer is quite aware that the course he has persistently fol- 
lowed las cost hin munch, since a list of honors on the title-pages 
of his books would have greatly inereased the attention paid to 
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them by crities and others. Nevertheless, he has continued to make 
this practical protest. 

Since completing his Philosophy, Mr. Spencer has occupied his 
working hours with the revision of the Principles of Biology, making 
the modifications and incorporating the new facts which the progress 
of the science demands. Ile recognizes that the advance has been 
more rapid in this branch than in any other; and that while it might 
be almost hopeless for him at his time of life to bring a work on 
biology at large up to date, the ease is different in an exposition of the 
Principles of Biology. The additions to the work include a chapter 
on Metabolism supplementing the discussion of vital changes of mat- 
ter; a chapter on the Dynamic Element in Life, to render less inade- 
quate the conception of life previously expressed; some pages on 
Structure; an account, under the head of Cell Life and Cell Multi- 
plication, of the astonishing actions in cell nuclei which the micro- 
scope has revealed; a further chapter on Genesis, Iferedity, and 
Variation, in which certain views enunciated in the first edition of 
the book are qualified and developed; a review of various modern 
ideas under the title of Recent Criticisms and Hypotheses; a re- 
writing of most of the chapter on The Argument from Embry- 
ology; and a number of changes incorporated as sections in pre- 
existing chapters. The articles on Weissmannism are incorpo- 
rated in an appendix. In performing this work assistance was 
needed, and the author sought and received criticisin and help from 
different persons, each taking a division falling within the range of 
his special studies: Prof. W. H. Perkin in organic chemistry and 
its derived subjects; Prof. A. G. Tansley in plant morphology and 
physiology; Prof. E. W. MacBride and Mr. J. T. Cunningham im 
animal morphology; and Mr. W. B. Hardy in animal physiology. 
The first volume of this work, recently published, has been received 
with favor by persons of all shades of opinion respecting the questions 
it touches. The. London Times, in not the friendlicst of criticisms, 
savs that even persons who do not aceept the anthor’s Philosophy will 
rejoice that he has been able to complete it, and adds that as it stands 
it “is a marvel of erudition: every page exhibits the wealth and 
variety of illustration for which Mr. Spencer is justly famous.” The 
latest notice of it that we have observed, a French one in the Revue 
Scientifique, says that in consulting it biologists “ will not lose their 
time, and many will find valuable ideas in it, suggestions by which 
their experimental work ean not fail to be greatly benefited. And, 
like us, they will be filled with adiniration for a work so condensed, 
and at the same time so admirably co-ordinated, so replete with facts 
and ideas, of the philosopher who has exereised so great an influence 
on the science of his times, and who is one of the finest intellectual 
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glories of his country and of the present epoch.” Perliaps one of the 
most significant of recent testimonials of appreciation of the Syn- 
thetic Philosophy is the announeement of the publication of a com- 
plete translation of First Principles into Japanese by Mr. Fujii, who 
has devoted several years to the work. “ Mr. Spencer’s works,” it 
is added, © have long had a great attraction for Japanese transla- 
tors.” Mr. Spencer is now engaged upon the second volume of the 
Biology. 

It was formerly Mr. Spencer’s custom to spend about nine months 
of the vear in London and the three summer months in the country, 
but for several years past he has found the fogs and other gloomy 
winter conditions of the metropolis too trying. The confinement en- 
forced upon him by increasing feebleness has, moreover, precluded his 
enjovinent of the social privileges, particularly of the Atheneum 
Club, which were one of the attractions that made a town residence 
tolerable. Te therefore, at the beginning of 1598, took up his resi- 
dence in Brighton, where he has a house looking upon the sea, and 
giving him the benefit of the flood of light which that place enjoys. 

At present Mr. Spencer is able to give very little time to work, 
and being coufined to the house most of the time, the routine of his 
daily life adinits of little variety. lis first business in the day is 
to hear the morning paper read; then he attends to his correspond- 
ence, and if well enough does a little work. If any matter is going 
through the press he will generally be seen with a proof close by. 
Tlis afternoon is spent in such relaxation as is afforded by sean- 
ning the illustrated papers and magazines, listening to music, 
which must always be classical, or, if sutticiently well, a drive; 
aud he retires at ten o'clock. 


Tr is often asked, Miss Mary H. Kingsley says in her West African 
Studies, whether Christianity or Mohammedanism is to possess Africa— 
“os if the choice of Fate lay between these two religions alone. I do not 
think it is so, or at least it is not wise for a mere student to ignore the 
other thing in the affair, fetich, which is, as it were, a sea wherein all things 
suffer a sea change. For, remember, it is not Christianity alone that be- 
comes tinged with fetich, or gets ingulfed and dominated by it. Islam, 
when it strikes the true heart of Africa, the great forest belt region, fares 
but little better, {hough it is more recent than Christianity, and though it 
is preached by men who know the make of the Afriean mind.” 


Presipent Chartres W. Danyy, Jr. of the University of Tennessee, 
onee said in an address that when in school, where the work was all done 
“at the point of the hickory, so to speak,” the best teacher he had “ was 
the kindly old neighborhood Joafer,” who roamed the woods with him, told 
him of the times of the wild flowers and the habits of the birds, and 
taught him to shoot the Jong rifle. Ife followed the “ natural method, and 
showed a pupil how to do a thing hy doing it.” 
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Editor’s Zable. 


SCIENCE AND THE STATE. 
T is probably not too much to 


say that the true measure of the) 


intelligence and efficieney of a goy- 
ernment is the extent to which, in 
the various spheres of activity which 
it controls, it recognizes the author- 
ity and adopts the methods of sei- 
ence. There is one department of 
Government—the remark might be 
applied to nearly all civilized gov- 
erninents, and very pointedly to our 
own—in which scienee receives a 
large and serious recognition, and 
that is the Navy Department. We 
have lately had a striking exhibition, 
which the world at large has watehed 


with great interest, of the high state | 


of etheiency to which a navy ean 
be brought in a comparatively short 
space of time. If the question is 
asked how it was done, there is but 
one answer: it was done by recogniz- 
ing science and working on scientitie 
lines. To work on scientific lines is 
simply to study carefully, in the 
light of the best available knowledge, 
the means for accomplishing a de- 
sired end, and having found the best 
means, to adopt them in_ practice. 
Our naval administration has fortu- 
nately been able to repel if not whol- 
ly, at least to a remarkable extent, 
the intrusion of “ politieal” influ- 
ence, and has consequently been able 
to apply itself without serious dis- 
traction to the accomplishment of 
its own special tasks. It has called 
science to its aid not only as regards 


purely physieal questions, but as re- | 


gards questions of organization; and 
the result is that it has sueeeeded in 
giving the nation not only ships and 
guns, but the men who are fitted by 
knowledge, by training, and by dis- 
eipline to make the best possible use 
of the ships and guns. 

Next to the navy in the recogni- 


tion aceorded to science, but yet a 
long way otf, comes the army. We are 
speaking now, of course, of our own 
;army; and what the “long way off” 
“meant in waste of money and of hu- 
man life, in the suffering and misery 
|of brave men, is a too familiar tale. 
Had science governed the operations 
of the land forees and presided over 
their whole organization to the same 
extent that 1t did over the operations 
and organization of the navy, a cer- 
tain recent page of history would 
have borne a very different record, 
and would not have been so bur- 
‘dened as it is with shame and heart- 
‘ache to patriotie citizens. 

Kxilling and being killed are seri- 
ous matters, and everybody under- 
stands that the business can not safe- 
ly be trifled with. That is why sci- 
ence is allowed to have its own way 
almost entirely in the navy, and to 
exercise a large measure of control 
/in the army, with the effect of ren- 
dering the first a nearly perfect ma- 
chine, and giving to the latter a high 
degree of efficiency for its own pur- 
as But have we not here object 


i 


j 


lessons which ought to be applied to 
‘other departments of the Govern- 
ment? Is it only in the matter of 
killing that the aid of scienee is re- 
quired? Can the public at large not 
rise to the conception that, if science 
ean make splendid killing machines, 
it might also, if allowed fair play, 
make exeellent administrative ma- 
chines for peaceful purposes? We 
have departments whieh deal with 
such important matters as currency 
and finanee, agriculture and statis- 
ties, the administration of justice, 
ithe control of railway traffic, the 
erection of public buildings and the 
improvement of waterways, the car- 
‘yying out of geodetie and geological 
surveys, the representation of the 
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ar by year men possessing the 
highest scientific qualifications, men 
who have studied both in this eoun- 
try and in Europe, and who are pre- 
pared to take any positions in which 
scientific work is required. Some of 
these are absorbed by the teaching 
profession, but the great majority 
find employment in the various in- 


country abroad, the protection of the ly 
pubhe health, and, finally, the great 
question of pubhe education. It 
must be obvious to every thoughtful 
person that, if science could have its 
say and its way in relation to these 
TiaEKCES it would put them all on the | 
best footing which the existing eon- 
dition of knowledge permits. It 
would ask, “ What are the objeets to|dustries of the country. Unfortu- 
be accomplished?” and would pro- |natcly, the attainments of such men 
eced to select the persons and eal give them no special advantage as 
the means best fitted to realize those | regards employment in the public 
objects. The country would then | service of the country; to qualify for 
have a civil service in which econ-|that they must graduate in another 
omy dnd efficiency would be equally | school entirely, and get certificates 
couspicuous, and which would fur-|from a very different class of pro- 
nish examples for imitation in pri-|fessors. We are far from holding the 
vate enterprise of the best ways of |opinion that men of high education 
doing thing's. should dissociate themselves from 
It is needless to say how far re- | the political life of the country; but 
moved the present condition of goy-|it is unhappily true that the kind of 
erninent business is from anything | interest whieh an intelligent man 
like scientific organization. Jf kill- | who places the nation above party 
ing must be done seientifically, the |can take in politics is not likely to 
injured feelings of the politician find | recommend him to those who have 
relict in insisting that nearly every- | the dispensing of places. The fact 
thing else within the sphere of goy- |should, however, be emphasized that 
ernment action shall be done most /if science does not reecive due recog- 
unscientifieally. In the filling of im- | nition in connection with the pubhie 
portant positions the first thing con- | serviees, it 18 not because of any lack 
sidered is not the question of fitness}of native-born citizens capable of 
for the work to be done, but the ques- | representing it with credit and even 
tion of party advantage. It is not} with distinetion. In this respect 
too much to say that a prejudice fre- | America has placed herself fully 
quently exists against a man eon-/abreast with the most advanced na- 
spicuously qualified by knowledge, | tions of the modern world, and the 
expericuee, and character for a given |Government has only to say what 
post. There is an uneomfortable | scrviee it requires in order to have 
feeling that such a man might not be /its choice of men possessing every 
sufficiently phable afterward in the | qualification to render that service 
hands of those who had appointed |in the most competent and satisfae- 
hiin—that the preposterous idea | tory manner, 
might eet into his head that, having In the last resort, it must be ad- 
obtained the office on his merits. he| mitted, the fault rests with the peo- 
was at liberty, in the exeention of | ple. It is with reluetanee that the 
lis duties, to think only of the publie | average clector aecknowledges—if he 
interest. The preference of the poli- | ean be breught to acknowledge at all 
tician, therefore, for “the boys” is |}—that any puble offiee requires spe- 
casily understood; but “the boys” |eial qualifieations. Sueh an idea 
and seienee do not work hand inj seems to be at war with true demo- 
hand. eratic doctrine, and to imply a seri- 
Our universities are turning out sous abridgment of the powers of the 
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people’s representatives. It is read- 
ily eoneeded that private industries 
and enterprises of all kinds eall for 
training and experience and speeial 
knowledge on the part of those who 
eonduet them; but Government busi- 
ness is supposed to be so simple that 
a wayfaring man, though a_pro- 
nounced fool, need not err therein. 
There is more or less hypoerisy, how- 
ever, in the pretension. The real un- 
derlying thought is that, outside of 
the two great killing departments, 
no very serious harm ean be done by 
official ineompetenee, and that the 
great thmg is to provide for “the 
boys.” No idea could be more false. 
The evil that ean be done by unwise 
economic measures, for example, is 
inealeulable. The army and navy 
are brought into action only when 
the dogs of war have been let loose; 
but the influenee of the eivil depart- 
ments of the Government acts un- 
ceasingly, and touehes the life of the 
people at a thousand points. 

In the matter of publie edueation 
seience has never had the recognition 
to which it is entitled; nor will it 
have until the people as a whole know 
better what seienece is—until they 
cease to think of it as a thing of mys- 
teries and technicalities, and come to 
understand that it is simply the or- 
ganization of knowledge and the ren- 
dering of it available for guidance 
in the business of life. Meantime, 
wherever cireumstances are favor- 
able, the edueation of the young, even 
of the youngest, should be given as 
far as possible a scientifie character. 
We are strongly inchned to the opin- 
ion that, in a eountry whose funda- 
mental industry is agriculture, an ef- 


mitted to be wholly ignorant of the 
conditions upon which the suecess- 
ful eultivation of the soil depends, 
and we are persuaded that the sub- 
ject might, by proper treatment, be 
made deeply interesting to the vast 
majority of sehool children. 

A prominent Englishman, Mr. 
Boyd-Kinnear, has lately been dis- 
cussing this matter in a London pa- 
per. He points out that a knowledge 
of the scientific principles of agri- 
eulture is of fundamental impor- 
tanee, and that whatever else 
taught in the national schools, the 
sciences on which farming rests— 
physies, chemistry, mechanics, and 
the physiology of plants and animals 
—should hold a principal place. He 
observes that mn order to know agri- 
culture it is necessary to understand, 
first of all, the elements and the ae- 
tion of the soil and the air. There is 
urgent need, he contends, for teach- 
ing what is known on these subjeets 
and for pursuing research into the 
mueh larger field of the unknown. 
In these remarks we entirely concur, 
and we believe that it would be a 
happy thimg for this eountry, and 
for every country, if edueation could 
be so administered that, instead of 
tending, as it so often does, to sepa- 
rate human beings from the soil, it 
should tend to establish in their 
minds a sense of their dependence on 
it and an intelligent, 1f possible a 
loving, interest in the operations by 
whieh the hving of the world is won 
and the face of Nature is beautified. 
Tlere, as we eonceive, is where scien- 
tifie teaching should begin. Such 
a system of instruction would do 
much more than inerease the intel- 


is 


fort should be made in all schools to | ligenee of the farming community, 
impart a few sound elementary ideas | though that would be a benefit of the 
as to the prineiples of agriculture. | first magnitude: it would so trans- 
What better starting point eould|form publie opinion im general that 


there be for seienttifie 


instruetion |the divoree we now see between sei- 


than the soil ont of which we derive, | enee and the State would no longer 


mediately or immediately, all that | be possible. 
It seems to us| would be placed on a sounder ba- 


goes to sustain life? 


The whole national life 


that no human being should be per- | sis; and it would probably be found 
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that the result of doing other things 
scientifically was to diminish very 
greatly the importance of the ar- 
rangements for seientifie killing. A 
nation governed by scienee would be 
a peaec-loving and peace-maintain- 
ing nation. 


AGRICULTURE AND NATIONAL LIFE. 


Some very interesting points of 
view are presented in an article on 
the food supply of England which 
appeared a few months ago in The 
New Century Review of London. 
The writer, Mr. Richard Higgs, Jr., 
is very unwilling to admit the eom- 
monly aecepted view that Great 
Britain must be dependent upon 
other countries for the food her peo- 
ple require. Tle holds that all that 
is required to make the produetion 
of grain profitable in Ingland is the 
application of higher intelligence 
and more businesslike methods to 
the work of the farm. “ Speaking 
generally,” he says, “agriculture has 
been of late a despised industry; 1n- 
telleetnal aetivity has not been 
brought to bear on it; the men of 
foree and enterprise have failed to 
reeognize that it offers an absolutely 
unrivaled sphere for the exereise of 
personal initiative, skill, and knowl- 
edge... . Agriculture has not been 
regarded as a means of assisting 
human development, but rather as a 
hindrance to progress. A low type 
of manhood and a slow, unprogres- 
sive eondition of Hfe are usually re- 
garded as indispensable to agricul- 
ture, and consequently it has been 
negleetcd by reformers who desire to 
further the progress of the race.” 

The writer procvecds to deseribe 
the various ways in which, as he be- 
Neves, agriculture might be made 
more profitable, partly through low- 
cring of the eost of produetion, and 
partly by improvement of the vield; 
and, finally, he sets forth the dis- 
agreeable and very. serious eonelu- 
sions which flow from the proposition 
—if it is to be accepted as established 
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—that Great Britain ean not feed 
herself by the remunerative produe- 
tion of wheat in the face of low 
priees. In the first place, the na- 
tional policy must be one of “ bluff 
aud weakness toward other nations: 
bluff, because it will not answer our 
purpose to appear weak; and weak- 
ness, beeause, seeing that possible 
cnemies are our largest feeders, we 
are not in a condition to deal with 
other nations on equal terms, but 
must ever face the galling necessity 
of being dependent upon the good 
will of a few powerful nations for 
our daily bread.” A nation so situ- 
ated must be “in the front rank of 
the nations which are engaging in 
the mad seramble after markets”; 
must give itself over “to all the 
orthodox requirements of diplomacy 
by engaging in bullying, eringing, 
lying, deceit, and massacre, in order 
to secure an outlet for its manufac- 
tured goods.” Such a fact further 
implies “the eternal persistence on 
the faee of the land of those hideous 
monstrosities — our manufacturing 
towns; those exerescences which, like 
the dragon of old, are daily vomiting 
fire and smoke, and by their foulness 
are blasting and eursing the lives 
of the people and causing the phys- 
ical, mental, and moral deterioration 
of the race... . It banishes the 
poetry, the music, and the glories of 
an agricultural life, and condemns 
untold millions to the artificial and 
unhealthy moral atmosphere of our 
towns.” 

It may be said that all this has 
not much application to the state of 
things in these happy United States. 
It has applieation to at least this 
extent, that our towns too are becom- 
ing bloated and our country places 
starved. We are fully at one with 
the writer in his estimate of the 
agricultural life, and believe that no 
greater service could be rendered to 
any country than to place its agri- 
eulture on the moral and intellec- 
tual, as well as on the ceonomie, level 


SCIENTIFIC LITERATURE. 557 


which it has a just claim to oecupy. | riculture that will bring about this 
It is the application of science to ag- | result. 


Scientific Literature. 


SPECIAL BOOKS. 


The Theory of the Leisure Class * of Mr. Thorstein Veblen is primarily 
an inquiry into the place and value of the leisure class as an ceonomie fae- 
tor in modern life. Hardly less attention, however, is given to the origin 
and line of derivation of the institution, and to features of social life not 
commonly classed as economic, into the very heart of some of which the 
study goes. The institution of the leisure class, which is defined generally 
as that elass whose oceupation is not industrial, is found in its best devel- 
opment at the higher stages of the barbarian culture, as in feudal Europe 
or feudal Japan. Whichever way we go from this point it is modified. 
Its origin appears at a very early stage in history, and appears in the germ 
in the savage division of the occupations of men and women. The women 
carried on the industries, and the men went to the hunt or to war—oceupa- 
tions with which the idea of prowess or exploit was associated, giving the 
stamp of aristocracy. In the highest development of this distinction, the 
nonindustrial upper-class occupations may be roughly comprised under 
the heads of government, warfare, religious observances, and sports. In 
the sequence of cultural evolution the emergence of a leisure class coin- 
cides with the beginning of ownership, ownership of women being one of 
the most conspicuous forms in earlier times, then ownership of property 
and its symbols. Among the signs of wealth are conspicuous leisure, whieh 
includes social distinetion and functions and conspicuous consumption, 
or the possession of fine things not necessaries, and plenty of them. These 
lead to the setting up of a pecuniary standard of living and pecuniary 
canons of taste, and the adoption of dress as an expression of the pecuniary 
culture. In the chapter on Industrial Exemption and Conservatism we 
are introduced to the reason of conventionalism and of its power. ‘“ The 
fact that the usages, actions, and views of the well-to-do leisure class ae- 
quire the character of a prescriptive canon of conduct for the rest of so- 
ciety gives added weight and reach to the conservative influence of that 
class. It makes ‘it incumbent upon all respeetable people to follow their 
lead.” Hence it exerts a retarding influence on soeial development, stiff- 
ening the resistance of all other classes against innovation. Further, the 
code of proprieties in vogue at any given time or in any society has the 
eharacter of an organic whole, and any important infringement upon it 
is likely to derange it. This conservative quality goes so far as to tend 
toward spiritual survival and reversion. The idea of prowess survives in 
our barbarie admiration of military exploits, m the taste for sports, and 
in the gambling tendency, which is based on belief in luek and is enhaneed 
by the desire to triumph at the expense of another. A eonnection is traced 
between the admiration of prowess and the cultivation of the devotional 
spirit which, joined with the fondness for display, leads all worshipers 
eventually to elaboration of rituals. A further development, classed as 


* The Theory of the Leisure Class. An Eeonomic Study in the Evolution of Institutions. By 
Thorstein Veblen. New York: The Maemillan Company. Pp. 400. Price, $2. 
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Survivals of the Non-Invidious Interest, is that of bencficences. The 
Jfigher Learning was primarily the exclusive privilege of the leisure class, 
and has still attached to it a mass of ritual in the shape of paraphernalia, 
ceremonies, degrees, and privileges which grow more elaborate as the col- 
lege and the community beeome richer. Devotion to classieal learning, 
whieh is practically useless, is a form of “ conspicuous leisure ” and “ con- 
spieuous expenditure,” but now eneounters a rival in athleties, whieh is 
equally useless and conspicuous and more costly. 


Tae American Economie Association, at its meeting in Cleveland, Ohio, 
in 1s07, authorized the appointment of a committee to inquire into the 
scope and method of the eleventh census, with a view of determining what 
ought to be attempted in the twelfth. In order to make an adequate review 
of the eleventh census this committee invited a certain number of critical 
articles on particular portions of the work; and further, in order to discover 
what might seem weak points in the work and what inquiries it might 
seem desirable to elaborate in the twelfth eceusus, addressed a circular letter 
of questious to all the members of the association. Only about sixty replies 
were received to the questions, but a generous response was made to the 
invitations to eoutribute reviews, the result of which is a series of papers 
by independent authors upon specific topies whieh are regarded as consti- 
tuting a very valuable commentary on the Federal census and on statistical 
methods in general. These criticisms are now embodied in a book* of 
more than five hundred pages, containing twenty essays by authors each of 
whom is specially interested in the particular topie of which he treats. 
These articles include a general review of the statisties of population, by 
Walter F. Wileox, and special articles on the negro population, by W. Z. 
Ripley; the North Ameriean Indians, by Franz Boas; Age, Sex, Dwell- 
ings, and Families, and Urban Population, by George K. Holmes; IHliter- 
acy and Edueational Statisties, by Davis R. Dewey; Statisties of Oceupa- 
tion, by Richard Mayo-Smith; Various Aspeets of the Vital and Social 
Statisties, by Cressy L. Wilbur, Irving Fisher, Roland P. Falkner, and 
Samuel M. Lindsay; of Agriculture and Farms, by N. I. Stone and David 
Kelley; Transportation, by Emery R. Johnson and Walter E. Weyl; Manu- 
factures, by S. N. D. North, William M. Stewart, Worthington C. Ford, 
and Charles J. Bulloek; Wealth, Debt, and Taxation, by Carl C. Plehn; 
Municipal Finance, by Tenry B. Gardner; and the Scope and Method of 
the Twelfth Census, by William C. Hunt. A number of general conelu- 
sions are pointed out by the committee as deducible from the papers con- 
tributed by these writers. The critieism throughout touches not so much 
the aceuracy of the census as the treatment of the data and the lack of 
continuity from census te census—both detects believed to be largely due 
to the insuflieient time allowed by law for preparing plans and sehedules, 
The work of the ecnsus is believed to be seriously impeded by the number 
and varicty of the investigations ordered, in consequence of whieh funda- 
mental inquiries can not receive attention. A number of subordinate 
Inquiries might advantageously be transferred to established bureaus or 
departinents under whose scope they would properly fall, and some of which 
already publish annual volumes of kindred statisttes. Among classes of de- 
feets or weaknesses in method pointed out in the criticisms are a lack of 


* The Federal Consus. Critical Essays by Members of the American Economic Association, 
collected and cdited by a Special Committee. Published for the American Economic Association by 
the Mecmillan Company, New York. Pp 516. Price, $1; cloth, $2.50. 
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comparability in data from eensus to census, lack of co-ordination, eertain 
speeified faults in method, and faults in the textual analysis of the figures. 


A summary of the answers received to 


the circular letter of questions is ap- 


pended, partieularly of the answers to the request to suggest what speeial 
information might be furnished by the twelfth census which is not in the 


eleventh. 


eensus bureau. The eomimittee has 


Many of the writers point to the desirability of a permanent 


a right to congratulate itself, as it 


does, “ upon this noteworthy eolleetion of papers—the result of the scien- 


tific zeal and effort of so many men.” 


GENERAL 


The qualification of Mr. Frederick. 
A. Ober to write a book about Puerto 
Rico and its Resources * is indieated by ! 
the facts that he visited every point of! 
importanee on the island in I8s0, and | 
revisited it as West Indian Commis- | 
sioner for the Columbian Exposition. 
Yo the fruits of observations made dur- 
ing these two visits he lias added infor- 
mation gathered from the books that 
have been written about Puerto Rico by 
Spanish and other oflieers. A plain, con- | 
cise aceount of the island is presented, 
without sensational exaggerations and 
free from apparent padding. Tt begins 
with the consideration and estimation of 
the commercial and strategic value of the 
island. Next its coastal features, rivers— 
of which it seems to have a relatively 
good supply—and harbors are described. 
Then the climate, which is * hot and 
moist, yet in the main less injurious to 
the health of white people than that of 
adjacent islands”; seasons, which are 
not very variable; and hurricanes, whieh 
appear to be rather an important fea- 
ture. As to products, they are of course 
tropical, and grow, as in Mexico, in three 
zones of elimate and vegetation. Consid- 
ering these more specially a chapter is 
given to Sugar, Tobacco, Coffee, and Ca- 
cao; another to Fruits, Spices, Cereals, 
and Food Plants; and a third to Dyes, 
Drugs, Woods, and Minerals, The chapter 
on Natura} History includes aceounts of 
gaine and insect pests. The topographic 
description begins with San Juan, the 
capital, and takes in the cities and 
towns of the eoast and the inland towns 
and routes of travel. A few words are_ 
devoted to the government as it has 
been, and the general characteristics of 


* Puerto Rico and its Resources, By Frederick 
A. Ober. New York: D. Appleton and Company. 
Pp. 282, with Map. 


‘lution and of heredity. 


NOTICES. 


the people are briefly sketched. Ac- 
counts of their foods, drinks, diversions, 
ete., are given, after which the author 
passes to the Indians of Puerto Rico. 
Two ehapters relate to the general and 
the recent history of the island respect- 
ively. Considerable information of a 
statistieal character is included in an 
appendix. 


President D. S. Jordan’s Footnotes 
to Hrolution * is made up of popular es- 


‘says or addresses on the general subject 


of organic evolution which were given 
originally as oral lectures before Uni- 
versity Extension Societies. Three of 
them have been also published in this 


| Monthly, and as many in another maga- 


zine. Besides the author's own twelve 
essays, he has inserted in this volume 
three other papers of special importanee, 
setting forth the present state of knowl- 
edge concerning the methods of eyvo- 
These are on 
the Factors of Organic Evolution as dis- 
plaved in the Process of Development, by 


Prof. E.G. Conklin; the Physical Basis 


of Heredity, by Prof. F. M. McFarland ; 
on The Testimony from Paleontology, by 
Prof. J. P. Smith. President Jordan's 
own essays begin with a discussion of 
the kinship of life. This is followed by 
three articles on evolution, relating to 
its nature, elements, and factors from 
the point of view of embryology, and an 
application of the subject in the paper 
on The Heredity of Richard Roe, in 


/which the rise of race types from the 


survival of the existing race with its best 
results modified and preserved by the 


* Footnotes to Evolution. 
Jordan. With Supplementary Essays by Edwin 
Grant Conklin, Frank Mace McFarland, and 
James Perrin Smith. New York: D, Appleton 
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and Company. Pp. 392. Price, $1. 
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survival of the fittest is iHustrated. In 
the seventh essay certain facts of animal 
distribution as related to the origin of 
species are considered; in the eighth 
(Latitude and Vertebrata) the curious 
biological problem of the possession of 
more numerous vertebra: by northern 
than by tropical fishes is considered—a 
problem the solution of which on any 
other lypothesis than that of the deri- 
vation of species would be impossible. 
The evolution of mind is then taken up 
as the sum total of all psychic changes, 
actions, and reactions, and this develop- 
ment is extended to nations the laws of 
whose greatness “expand themselves 
from the laws whieh govern the growth 
of the single cell.” In the essay on De- 
generation a lesson is drawn in favor 
of individual initiative. Hereditary In- 
ctliciency is discussed in view of the dan- 
ger from pauperism. Some of the aspects 
of the woman question are considered in 
another of the essays. In the paper on 
The Stability of Truth some reeent 


enuneiations of Lord Salisbury, Mr. Bal- | 


four, and Haeckel respecting science are 
criticised, The last essay is on The Strug- 
ele for Realities, and coneerns the rela- 
tions of science and conservatism, the 
Church, ete. 


Mr. Robert P. Porter’s volume on Tn- 
dustrial Cuba * deals with living ques- 
tions of the island. It aims to give a 


description of Cuba as it appeared to the 
fall | 


author when he visited it in’ the 
of 1898 as special commissioner of the 
United States to report on its industrial, 
commercial, and financial condition, It 
is the result of nearly seven months’ in- 
quiry and hard work, in which the island 
was visited three times, more than tive 
hundred witnesses were examined, and 
“numerous statements” were studied 
and analyzed. Among the special sub- 
jects treated of are the political and eco- 
nomical condition of Cuba, the outlook 
for labor, the population, sanitary work, 


Colonel Waring’s report, municipal probe | 
eurreney, | 


in’ Havana, banks and 
the revenue and tarifs, commerce, sugar, 
tobacco, mines and mining, agriculture 


lems 


‘Industrial Cuba, Being a Study of Present 
Comincrcial and Industrial Conditions, with Sug- 


pestions ag to the Opportunities presented in the | 


Ikland for Amertean Capital, Enterprise, and 
Labor. New York: G. P, Putnan’s Sons, Pp. 


282. Price, S370, 
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‘and stock, timber and fruit, transporta- 
|tion, navigation, education and religion, 
and the outlook for the future. 


Naturalists and bibliophiles have rea- 
-son to be grateful to Mr. Call for his 
|verbatim reproduction of Rafinesque’s 
[chthyologia Ohivensis.* The book is of 
importance as constituting, in the lan- 
| guage of the editor, the foundation of 
fresh-water ichthyology in Ameriea. No 
book dealing specifically with the Ohio 
Valley area as a region has since been 
published. The original description of 
/many fish ferins which are now  rec- 
ognized by ichthyologists as good spe- 
cies were first given in this book, and 
many have not since been reprinted. 
Further, the book contains the first 
and most complete description, to date, 
of the Ohio River from Pittsburg down, 
| with notices of all its tributaries. Its 
value as a book about fishes is not 
limited to the Ohio River, for the spe- 
cies of that stream are found, to a 
greater or less extent, throughout the 
Mississippi Valley, so that it is in ef- 
fect a necessity to all students of the 
fresh-water fishes of that territory. The 
editor regrets that Rafinesque did not 
preserve in some manner the types of his 
genera, instead of which, when the teeh- 
‘nieal description was completed and 
some comimon form, if one was known, 
was referred to, the specimen was dis- 
earded or rejected. Hence his deserip- 
tions ean not be compared conveniently 
with prepared specimens in cabinets or 
with descriptions made from them, but 
‘the student must go to the river and look 
‘up the living fish. The original papers 
of Ratinesque on fishes were published in 
(The Western Review and Miscellaneous 
Magazine, Lexington, Ky., in 1819, 1820, 
and 1821, The matter was then ar- 
ranged in book form from the same type. 
Two different systems of pagination re- 
sulted. These have both been indicated 
in the present edition by the insertion 
of the numbers at their proper places. 
The reprint is an exact eopy of the 


* Tchthyologia Ohioensis: or Natural History 
of the Fishes inhabiting the River Ohio and its 
Tributary Streams, By C, 8. Ratinesqne. A 
Verbatim and Literatim Reprint of the Origine], 
with aSketeh of the Life, the Iehthyologie Work, 
| and the Ichthyologie Bibliography of Ratinesque. 

By Richard Elisworth Call. Cleveland: The 
| Burrows Brothers Company. Pp.175. Price, $4. 
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original, including even typographical 
errors, excepting only the style of type. 
_Of the original edition only eight copies 
are known to exist, so that the repub- 
lication was desirable to preserve the 
book, as well as for the facilitation of 
reference, and of this only two hundred 
and fifty numbered copies are printed for 
the market. 


Mr. Douglas Houghton Campbell has 
endeavored, in his Leetures on the Evo- 
lution of Plants,* to present in as un- 
technical a manner as seemed feasible 
the more striking facts bearing upon the 
evolution of plant forms, believing that 
it will fill an existing want among Eng- 
lish text-books. The substance of the 
work was given originally in the form 
of lectures to classes in Leland Stanford 
Junior University. After an introduc- 
tion, in which a few fundamental prin- 
ciples are presented, elementary struc- 
tures are defined, and accepted classifi- 
cation is mentioned, the conditions of 
plant life are treated of as relating to 
food substances, water, life, division of 
labor, and movements, of which all 
plants exhibit more or less marked ones, 
that may be spontaneous. While in the 
simple unicellular plants all the func- 
tions are performed by a single cell, a 
gradual division of labor takes place as 
we go up, first in a separation of the 
vegetative and reproductive cells, and 
later a further specialization of both 
vegetative and reproductive functions, 
culminating in the seed plant. This 
course is described as exemplified in 
the simplest forms of life, alge, fungi, 
mosses and liverworts, ferns, and seed 
plants of the different classes. The study 
of the geological relations, fragmentary 
as their teachings are, has yielded most 
important evidence for tracing the suc- 
cession of plant forms. Observation of 
geographical distribution casts much 
hight on the subject. The relations of 
animals and plants have an important 
bearing. The influence of the environ- 
ment embraces many factors, and is often 
shown in conspicuous features of form 
and structure adapting plants to certain 
sorts of conditions and enabling them 
to resist others. Plants have thus suc- 


* Lectures on the Evolution of Plants. By 
Douglas Houghton Campbell. New York: The 
Macmillan Company. Pp. 319. Price, $1.25. 
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eceded in adapting themselves to almost 
every environment. 


Prof. Angustus de Morgan's book 
On the Study and Difficulties of Mathe- 
matics,* though originally published 
more than sixty years ago, is still fresh 
and suggestive and full of matter valu- 
able alike to students and teachers, and 
possesses qualities of clearness of reason- 
ing and intelligibility from which many 
mathematical treatises are unfortunate- 
ly free. Its purpose is to notice particu- 
larly several important points in the 
principles of algebra and geometry which 
have not obtained their due importance 
in elementary works in those sciences. 
Metaphysical points are avoided, and the 
method of explaining by reference to 
some particular problem, with hints as 
to more general adaptation, is adopted. 
Among the points taken up and classi- 
fied are the nature and objects of mathe- 
matics, arithmetical and algebraic nota- 
tion, rules and principles, equations, the 
negative sign, roots and logarithms, geo- 
metrical subjects, and application of al- 
gebra to measurements. The editor of 
the present edition, Mr. Thomas J. Me- 
Cormack, has corrected the errata of 
the old edition and incorporated such 
changes as the progress of time and 
mathematical literature have made seem 
proper. An excellent portrait of De Mor- 
gan is given. 


The purpose of Carpenter's Geograph- 
ieal Reader, North America (American 
Book Company), is to give its readers a 
living knowledge of some of the wonders 
of the country and continent in which 
they live. They are taken by the au- 
thor, Mr. Frank G. Carpenter, on a per- 
sonally conducted tour through the 
most characteristic parts of the Ameri- 
can continent, studying the most inter- 
esting features of life and work among 
the people, learning how they are gov- 
erned, and how they make their living. 
Much information is also given concern- 
ing the natural resources and the phys- 
ical features of the countries visited. 


The Japan-American Commercial 
Journal is a monthly periodical started 
with the beginning of the year, with 


* On the Study and Difficulties of Mathematics. 
By Augustus De Morgan New edition. Chicago: 
The Open Court Publishing Company. Pp. 2ss. 
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an especial view to the opening of the 
empire of Japan to unrestricted foreign 
trade and residence, for the advance- 
ment of the reciprocal interests of Japan 
and the United States. It is printed m 
Kuglsh and Japanese, and is published 
at Tokio by the Japan-Ameriean Com- 
mereial and Industrial Association, for 
$2.50 a year. 


The Anglo-Saron is a monthly maga- 
azine, the first number of which is dated 
November, IS98, “ devoted to the iden- 
tity of the Anglo-Saxon race with the 
house of Israel.” 1t is edited by George 
I. Taglis, and published by the Anglo- 
Saxon Publishing Company, Chicago, 
The title of the first paragraph—* Cui 
bono ”—seems to us to suggest a very 
appropriate question. The argument 
seems to be that the house of Israel 
Was appointed to universal dominion, 
and the Anglo-Saxon race, between Eng- 
land and the United States, with its late 
war “as nearly a Christian war as any 
war might be,’ is getting it. 


Among the general papers in the sec- 
ond volume, contuining Parts IT and II, 
of the Report of the Commissioner of 
Hducation for 189697 are those on Fed- 
eral and State Aid to Higher Education, 
the First Common Schools of New Eng- 
land, the Learned Professions and Social 
Control, and the Beginnings of the Com- 
mon-School System in the South. Sta- 
tistics of foreign universities are given, 
with a paper on the Teaching of Geog- 
raphy in certain foreign countries, and 
consular reports on educational topics. 
Professor Boas’s paper on the Growth of 
Toronto Children is inehided. Educa- 
tional imatters of Interest in) various 
States are reported mpon. An Eskimo 
vocabulkiury is introduced. A special re- 
port education in Alaska appears. 
Part 11 is devoted to statistical matter. 


The Occult Science Library is a 
course of seven essays on the subject of 
practical occultism by Hrnest Loomis. 
The author assumes that the rules based 
on the oceult principles of Nature would, 
if fully applied, enable any person to 
invoke the assistance of oveult forees 
In every practical rule of life, and thi 
they may with like suecess be applied 
in matters of health, the acquisition of 
knowledge, the formation of plans, and 
the solution of religious and = cthical 


On 
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enigmas. The publishers elaim that the 
maxims of the book have proved their 
ellicieney to the satisfaction of thou- 
sands Who have read them. (Published 
by Ernest Loomis & Co., Chicago.) 


Mr. Janes G. Needham has furnished, 
in Outdoor Studies (American Book 
Company), one of the fullest and most 
systematic guides or “reading books,” 
as he calls this one, for Nature study 
that we have seen. Recognizing that 
there is no lack, in numbers, of books 
offering object lessons, etc., for children 
of the earlier years intervening between 
the primary and the high school, he has 
prepared this book to supply for the 
later years of that period “a few lessons 
of greater continuity, calling for more 
persistence of observation and introduc- 
ing a few of the simpler of our modern 
conceptions of Nature at large.” The les- 
sons presuppose some years of experience 
of hfe and some previous training in ob- 
servation; they are given simply for the 
sake of the interest and educative value 
of the facts and phenomena of Nature 
which they set forth; and they have 
been written more for the boys and girls 
than for the teachers. The things de- 
seribed—birds, inseets, plants, ete.—are 
such as ean be seen anywhere. Mr. 
Needham tells how to study them and 
learn what they mean. 


In Commissioner Hnme, a Story of 
New York Schools, a sequel to Roderiek 
Hume, the Story of a New York Teach- 
er, Mr. C. W. Bardeen has undertaken to 
vive a picture of rural New York schools, 
or rather of the administration of school 
affairs by commissioners as they were in 
1875, and he declares it to be accurate. 
He represents, however, that the general 
tone of the commissioners has vastly 
changed in the period that has inter- 
vened since then, and the conditions de- 
scribed in the volume no longer prevail. 
The book is offered, therefore, as a con- 
tribution to edueational history.  (Pub- 
lished by C. W. Bardeen, Syracuse, 
No) 

Vhe southern half of Missouri and 
the Black JIilts of South Dakota offer 
exceptionally delightful regions for the 
study of caves, or speleology, as well as 
of geology and geography. Eaeh of these 
reyions has its peculiar geologieal his- 
tory and its own scenery, and possesses 
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The object of the present 


Some of the more important of these publication is to meet the demand for a 
caves and the scenery amid which they | review of the advances made annually 


lie are described by Mrs. Luella Agnes 
Owen in the book Cure Regions of the 
Black Hills (Cincinnati: 
Publishing Company), and we have been 
much interested in reading the accounts. 
The descriptions are introduced by sum- 
maries of the methods of the formation 
of caves and of the results of the geo- 
logical and topographical explorations 
of the regions in which they are situated, 
as presented in official reports and scien- 
tific memoirs. The descriptions are for 
the most part relations of the author’s 
personal explorations of the caves, 
most important of these caves are Mar- 
ble Cave, “the finest yet explored in 
Missouri,” and Wind Cave, in South Da- 
kota, said to be the largest known after 
the Mammoth Cave. Others are Fairy, 
Powell, Stone County, Oregon County 
Caves and the Grand Gulf in Missouri, 
and the Onyx and Crystal Caves in 
South Dakota. Many illustrations are 
given. The author has fine descriptive 
powers, but her literary style needs dis- 
cipline. She is the first American, and 
the only woman, so far, elected to mem- 
bership in the Société de Speleologie of 
Paris. 

A valuable paper on Sympathetic 
Strikes and Sympathetic Loekouts is 
published by Mr. Fred S. Hall as the 
first number of the eleventh volume of 
the Columbia University Studies in His- 
tory, Economics, and Public Law. In 
it. the author having fixed the definition 
of sympathetic strikes and lockouts as 
distinguished from those not sympa- 
thetic, and having found the difference 
between a strike and a lockout, dis- 
cusses the origin and development of the 
two sympathetic movements, analyzes 
them, and forecasts the future as it is 
indicated by the past. IHustrations are 
freely drawn from the important strikes 
and lockouts that have occurred in the 
United States and abroad for a number 
of years past. 


The Year Book of Colorists and Dyers, 
in the opinion of the author, Mr. Har- 
wood Huntington, supplies a want, for, 
so far as he is aware, there are no other 
portable works in the English language 
to which the color-chemist can refer and 
find the information which he requires 


The | 


i day. 


in the special field worked in by dyers 
and colorists—in the bleaching, dyeing, 


the Editor | printing, and finishing of textiles—and 


it endeavors to do this with accuracy 
and brevity. (Published by the author, 
New York.) 


The first number of The Socialist Al- 
manac and Treasury of Facts has been 
issued in accordance with a decision of 
the National Convention of the Socialist 
Labor Party, held in New York in July, 
1896. It has been prepared by Lucien 
Sanial, to whom the task was assigned 
by the National Executive Committee. 
A large proportion of it is historical, 
and consists mainly of monographs pre- 
senting views of the movements and con- 
dition of “ militant socialism” in Ger- 
many, Austria, Italy, Spain, and Bel- 
gium, from its beginning to the present 
Special attention is invited by the 
author to the monographs on Italy and 
Spain as tracing the struggle between 
socialism and anarchism to its begin- 
ning. The second part of the book eon- 
tains statistical matter and comments 
on economical and_ social conditions, 
which, if the argument on “ Who owns 
the Savings?” is a specimen of its qual- 
ity, must be accepted with many reser- 
vations. 


Prof. William Wadden Turner, a na- 
tive of England who came to this coun- 
try at an early age, became an eminent 
scholar in Oriental literature, and in 
1842 a professor of that subject in Union 
Theological Seminary. We was called 
thence to Washington in 1852 to organ- 
ize the library of the Patent Office, where 
his work was of great value. Thence he 
was taken by Professor Baird to cata- 
logue and arrange the hbrary of the 
Smithsonian Institution. He associated 
his sister with him in this work and as 
recorder of scientific collections and ex- 
changes in 1858. She continued there 
after his death the next year, and served 
the library faithfully and efficiently, go- 
ing with it to the Congressional Library 
when it was removed there, till 1886, 
when she resigned on account of age. 
She died in 1896. <A Memorial of the 
two and of their elder sister Susan has 
been prepared by Mrs. Curoline H, Dail 
and has been printed privately. 
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The author of What is This? after a| great questions of man’s origin and fu- 
brief discussion of the personality of | ture; never until now, never until I heard 
Jesus and the present degenerate condi- | this voice, have [T had any glimmer of a 
tion of Christianity, goes on to say: “We | solution of this great puzzle. I know 
must have another revelation, therefore. | I am nothing, but can not the Supreme 
It seems to be a neeessity. But what | Being use a mere nothing to accomplish 
troubles ine is this: ean it be possible | his purpose?” Notwithstanding the au- 
that any part of this revelation can come | thor’s avowed unworthiness, he seems 
through one as humble as myself? | to have been seleeted, and we have from 
What have [T seen and what have J | his pen a new and considerably detailed 
heard? ... 1 have often pondered the | book of genesis, 
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Climate and Acclimatization.—In 
view of the rapid growth of West Indian 
and South American commerce and the 
considerable emigration to Cuba and 
neighboring islands, which our present 
relations with them. will probably bring 
about, the following extracts from an 
editorial in the London Lancet are of 
interest: “ The American nation has en- 
tered upon a new and, in a sense, im- 
perial policy, which may be regarded 
as forming an epoch in its’ history. 
This brings it face to face with the 
problem of colonization and acclimati- 
zation—a problem which we have had 
to confront long ago and toward the so- 
lution of which we have ever since been 
slowly fighting our way by following on 
the lines of the best practical measures 
of hygiene known to us. ‘The white 
man’s burden’ has proved a tragical one 
in its drain on the life of the young man- 
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hood of this country, notwithstanding 
the very large measure of success which 
has attended our sanitary efforts in this 
direction. The Americans, having taken 
up their burden, will, no doubt, like the 
practical people they are, set about their 
task in a practical way. The four prin- 
cipal factors in the production of cli- 
mate, according to Buchan, are distance 
from the equator, height above the sea, 
distance from the sea, and prevailing 
winds. The equatorial region has the 
most equable chmate; tropical regions 
have much greater variations of tempera- 
ture than those near the equator, and 
have a hot and cold or dry and rainy 
season. The isothermal lines of mean 
temperature do not supply a graduated 
measure of the effects of temperature on 
animal life. So far as climate is con- 
cerned, no single meteorological influence 
appears, however, to equal the effect of 
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temperature upon health, and its range 
is of more importance than its mean. 
The European under a tropical climate 
suffers from aniwmia, diseases of the di- 
gestive system, especially of the liver, 
from malaria, dysentery, typhoid fever, 
and yellow fever. Tt is not at all easy 
to say, however, how much of the excess 
of immortality of Enropeans in tropical 
and subtropical countries is simply at- 
tributable to climatic heat per se, and is 
consequently inevitable and not the ef- 
feet of malaria, or how mneh of it is the 
direct consequence of habits of life and 
of the neglect of sanitary hiuws and of 
personal hygiene. As Arnould rightly 
said, the habitudes alimentaires of the 
Anglo-Saxon constitute one of the stui- 
bling-blocks to health, but by far the 
most important is malaria, compared 
with which the rest are relatively insig- 
nificant. Mr. Chamberlain) was right 
when he said the other day that ‘the 
man who shall successfully grapple with 
this foe to humanity and shall find a 
eure for malarial fever and shall make 
the tropics livable for the white man, 
will do more for the world and more for 
the British Empire than the man who 
adds a new province to the wide domin- 
ions of the Queen.’ ” 


“Picture Telegraphy.’’—The fol- 
lowing account of the new so-ealled pie- 
ture telegraphy is from the New York 
Mleetrical World and Engineer: “ The 
apparatus consists of a receiver and 
transmitter, similar in appearance and 
in mechanism. The pieture to be trans- 
mitted is drawn on a heavy piece of 
metal foil, the lines of the drawing being 
made with an insulating ink, The foil 
is then secured on the circumference of 
a horizontal eylinder on the transmitter, 
the eylinder being of about the size of 
a typewriter rubber roller, There is a 


similar cylinder on the reeeiver, on 


} 
Whose surface is clamped the paper upon 


which the drawing is to be reproduced ; 
over this is superposed carbon paper, 
which is covered in turn by a sheet of 
thin paper, A stylus aetnated by au 
clectro-magnet is adjusted close to the 
surfiee of the Jatter, and each time a 
eurrent a8 passed through the electro- 
Thachet 
against the moving surface of the eylin- 
der, and a corresponding mark is made 
on the two sheets in contact with the 


the stslus is) forcibly pressed | 
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earbon paper; the outer sheet serves 
inerely to offer a smooth surfaee to the 
stylus and to enable the operator to see 
that the picture is being properly repro- 
duced, The trausmitting cylinder passes 
under a sumiar stylms, whieh latter 
closes the cireuit between the receiving 
and transmitting ends when it rests upon 
the foil, and opens the cireuit when it 
passes over the Hnes drawn with insi- 
lating ink, in the latter case aetuating 
the stylus magnet at the reeeciving end, 
which leaves a mark on the paper of the 
receiving cylinder tn the form of a hne 
| 
| 
| 


corresponding to the width of the insu- 
lation over which the transmitting sty- 
lus is passing. The stylus at eaeh end of 
the line is simultaneously advanced at 
the end of each revolution of the cylin- 
ders hy a screw of small] pitch. From the 
description it will be seen that if the sur- 
face of the foil on the transmitting eyl- 
inder were eutirely insulated the receiv- 
ing stylus would merely draw a number 
of parallel Hines on the paper correspond- 
ing to the turns of the screw, and sepa- 
lrated a distance corresponding to the 
| pitch of the screw and the angle through 
bach it is turned at each operation. 
Four different rates of advanee may be 
given to the stylus, corresponding to as 
many different angles of advance that 
may, by appropriate mechanism, be 
viven to the screw. The two cylinders 
have synchronous motion, so that all the 
marks or lines on the receiving cylinder 
eorrespond to widihs of imsulating ink 
traced over on the transmitting evlinder, 
Synehronism is obtained as follows: Con- 
nected with both receiver and trans- 
wnitter is an electrie motor which, at the 
end of every revolution of the cylinder, 
raises a weight, which acts on a clock 
train when falling and thus gives motion 
tothe cylinder. At the end of each reyo- 
Intion of the transimitting cylinder a 
contact is made which locks for an in- 
stant the receiving cylinder when it ar- 
tives iia position corresponding to a 
similar position of the transmitting eyl- 
inder, Thus it will be seen that each 
reyvlinder begins its revolution from iden- 
tical positions and at the same instant, 
and as the clockwork of both receiver 
and transmitter are duplicates, approxi- 
matte synchronism is maintained during 
a revolution, Owing to the use of car- 
bon paper, the hnes made by the receiver 
j tre of considerable width, with the con- 
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sequence that the resulting picture does 
not have the appearance of being made 
up of parallel lines, as in the case of re- 
productions by the original Caselli pic- 
ture telegraph, of which the system de- 
scribed is a modification. The Hummel] 
apparatus appears to be entirely prae- 
ticable, the simplieity of its svnehroniz- 
ing mechanism giving it a great advan- 
tage over former types of Caselli picture 
telegraphs. The apparatus has been 
worked duplex with suecess. In one in- 
stance, a few days ago, a picture was 
sent from New York to St. Louis while 
one was being received from the same 
place in New York, the latter picture in 
addition being reeeived simultaneously 
at Boston.” 


The Charges on Country Checks: 
an Economic Mistake.— An article in 
the May issue of the Yale Review, dis- 
cussing the recent adoption by the New 
York banks of a rule imposing a “ collec- 
tion charge ” on all country checks han- 
dled, takes the view that the new rule is 
a mistake. After reviewing the history 
and present position of the Bank of Eng- 
land; calling attention to the fact that 
although it is a private enterprise its po- 
sition is used as a governor, so to speak, 
of English finance; the similarity to it 
in position and power for good or evil of 
the association of banks known as the 
New York Clearing House is pointed 


out; the review goes on to say: “In the | 


associated banks of New York, as in the 
Bank of England, is kept a very large 
part of the reserve on which the great 
financial transactions of a whole country 
are based. The system of ‘reserve cities ’ 
for holding large deposit accounts of 
country banks, in whieh New York is 
by far the most important center, is but 
the recognition in the national banking 
law of this great faet of a central re- 
serve, and the power of utilizing such 
deposits, indirectly extended by the law 
which allows and eneourages country 
banks to hold a large part of their legal 
reserve in the form of deposits in New 
York, probably eonstitutes a much more 
valuable privilege than the rights of note 
issue enjoyed by the Bank of England. 
In extraordinary emergencies the paral- 
Jel is even eloser. Just as the Bank of 
England is encouraged to expect a modi- 
fication of the restrictions on its right of 
note issue, as a means of extending its 
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effective currency reserve in times of 
panic, so the New York banks, by their 
system of clearing-house loan certificates, 
are encouraged and expected to evade 
those provisions of our national bank- 
ing laws which restrict their power of 
issuing notes to meet an emergency... . 
The exercise of this function of holding 
a reserve for clearing the business of the 
country is attended with some expense, 
as well as with much profit. One of the 
most vexatious of these expenses has 
been the cost of colleeting country 
checks... . Under these circumstances 
they have adopted a rule imposing such 
charges on country checks as to compel 
a large part of the remittances to be 
made in the form of bank drafts on New 
York city, rather than individual checks 
on country banks supposed to have ae- 
counts with some New York bank. This 
rule will save the New York banks 
something hike two million dollars an- 


nually. It will not prevent any sol- 
vent man from making remittances, 


for if he has a deposit in his local 
bank and his loeal bank has a de- 
posit in New York he can buy a draft to 
send as a remittance, which will pass 
through the New York Clearing House 
without question or expense. Yet, in 
spite of these plausible arguments, we 
believe the action of the New York 
banks to be a mistake of very serious 
magnitude, an inconvenience to the pub- 
lic, a probable loss to deposit banking in 
the long run, and, worst of all, a serious 
blow to the cause of sound currency 
throughout the country. It seems to us, 
in short, a case where narrower dutics 
and economies have been allowed to 
crowd broader ones out of sight.” The 
review then goes on to shaw how great 
an amount of inconvenience and loss of 
time in the aggregate the new rule is 
going to cause, and finally says: “Ina 
popular government the greatest safe- 
guard against soft money—we may fair- 
ly say the only real safeguard—is to pre- 
vent the growth of a demand for soft 
money. And of all the means of preven- 
tion at our command the most etfeetive 
is the encouragement of the habit of pay- 
ing by checks. The habit of paying by 
check is very general in all large business 
eenters, and has been rapidly extending 
into the smaller centers, and the most 
serious public danger in the action of 
the New York banks is that it seems 
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likely to deal a severe blow to such prog- | men of seetions will be: Mathematies 


ress. 


La Nature’s Second Scientific Ex- 
cursion.—A second scientifie excursion 
to an interesting distriet of France is 
planned, by M. Henri de Parville, of La 
Nature, to start from Bayonne August 
25th. It will spend about two weeks, 
following the chain of the Pyrenees from 
the ocean to the Mediterranean. Among 
objeets of interest enumerated are the 
seenery at Biarritz, Pau, Cauterets, and 
Ligorre; tine architecture at Toulouse, 
Carcassonne, lIne, ete.: glaeial phenom- 
ena and thermal waters along the whole 
mountain chain; manutfactories, includ- 
ing iron works at Bouechain, woolen 
mills at Bigorre, cigarette factories at 
Perpignan, and the <Arago Maritime 
Laboratory and the sanitarium at Ban- 
vals. The exeursion will be “ person- 
ally conducted ” by the eminent anthro- 
pologist and arcehwologist, M. Js. Car- 
taillac. The excursion last year, to the 
Central Platean and the Tarn, was an 
eminent success. The programme of the 
present one seems equally attractive. 
M. de Parville and his associates deserve 
great credit for their sagacity and enter- 
prise in inaugurating these excursions, 
Which now promise to become annual. 
We ean eoneeive nothing more profitable 
and conducive to real pleasure in a yaea- 
dion than the tour in the company of men 
having a common interest in the pursuit 
of knowledge of Nature and art, through 
such magnificent regions as that of the 
Pyrenees or through a country so full of 
natural wonders and novelties as that of 
Jast year’s excursion. And it will be an 
Incalenlable advantage to be under the 
euidance of so eminent a student and 
one so familiar with the remarkable fea- 
tures and the antiquities of sonthern 
France as M. Cartailiae. 


The American Association Meet- 
ing.—Vhe forty-cighth annual meeting 
oft the American Association for the Ad- 
Vaneement of Science will be held at Co- 
lnmbus, Ohio, Angnst 19th to 26th. The 
association headquarters will be in Uni- 
versity Hall, of the Ohio State Univer- 
sity, and the headquarters of the coun- 
ail will be at the Chittenden Hotel. 
Vhe president of the meeting will be 
Prof. Edward Orton, of the Ohio State 
University. The vice-presidents or chair- 


and astronomy, Alexander Maefarlane,; 
physies, Elihu Thomson; chemistry, F. P. 
Venable; mechanics and engineering, 
Stornr Bull; geology and geography, J. 
I. Whiteaves; zobdlogy, 5. H. Gage; bot- 
any, Charles R. Barnes; anthropology, 
Thomas Wilson; social and eeonomie 
science, Mareus Benjamin. The Perma- 
nent Secretary is I]. O. Howard, Cosmos 
Club, Washington; General Seeretary, 
Frederick Bedell, Cornell University ; 
Seeretary of the Couneil, Charles Bas- 
kerville, Chapel Hill, N. C.; Treasurer, 
R. 8. Woodward, Columbia University, 
New York, The address of retiring 
President Putnam will be delivered Mon- 
day evening, August 2Ist. Saturday, 
August 26th, will be devoted to excur- 
sions to Fort Aneitent and elsewhere. 
Receptions and shorter excursions will 
be provided at hours that will not con- 
flict with the appointments of the asso- 
elation. 


The Desire for Notoriety a Cause 
of Crime.—Under the title Luccheni 
Redivivus the London Laneet gives some 
interesting psychological data whieh 
have been obtained sinee the imprison- 
ment of Luccheni, the assassin of the 
Austrian Empress. Twice since his trial 
and conviction he has attempted suicide. 
Within the last few days (May 13th) his 
moral condition has undergone a ehange 
confirmatory in a signifieant degree of 
the diagnosis which found vanity or me- 
galomania at the root of his crime. The 
eantonal juge dimstruction in an at- 
tempt to aseertain if possible his asso- 
ciates in the crime, visited him in his 
eell and approached the subject with 
what seemed to himself due dexterity 
and caution. At once the previously 
downceast and abject creature brightened 
up, his eyes sparkling with gratified self- 
importance, “J giornali riparlano di 
me?” (So the jonrnals are talking of me 
again) he exclaimed interrogatively. The 
judge disclosed the object of his. visit. 
Luecheni thereupon dallied with his in- 
terlocutor, smiling at his reminiseences 
of the crime, assuming airs of reticence, 
even indulging in self-contradietion to 
tease if not torment his judicial antago- 
nist. It was learned, however, that in 
the preliminaries leading up to the as- 


sasstnation he really had accomplices; be- 
_yond this nothing new was elicited from 
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him. The point of chief importance, how- 
ever, to be observed in this account is the 
large part which vanity and a desire for 
the widespread publie attention which 
such erimes bring about plays in recon- 
ceiling the criminal to his fate, and even 


leading to the commission of the crime | 


in cases where the mental balanee is very 
unstable. Hence this class of criminals 
should always be tried and punished 


with as little publicity as possible, not | 


only because this policy deprives the 
individual of a show, with himself as 
the center, but also because every such 
publie trial is liable to lead to the com- 
mission of similar crimes by other men- 
tally unsound degenerates, who are sure 
to attend such spectacles whenever it is 
possible. 


Bounties and Free Trade.—Much 
diseussion is going on in England over 
the question of bounties and the pro- 
priety of putting a tariff on those im- 
ported articles which, owing to bounties 
or other form of government aid at their 
place of manufacture, can be sold “ too 
cheaply.” The following paragraphs are 
taken from an article in the London 
Spectator: “ In our opinion there can be 
no question between the policy of free 
and open market and the poliey of only 
allowing goods to be sold here ‘at the 
natural priee of the world’s market.’ 
We hold that the maintenanee of an 
open and unhindered market is essential 
to our welfare; .. . that is the real prin- 
ciple involved, and that is the ground on 
which this question of bounties must be 
fought out. It is not Cobdenism or free 
trade that is involved, but that which 
underlies them both—the great prineiple 
of the free and open market. ... We 
attach such immense importance to the 
open market because we believe not 
only that our internal prosperity is es- 
sentially bound up with the right, not 
merely of consumers, but of producers, 
to buy as cheaply as they can and where 
and how they will, but that the empire 
itself rests upon the preservation of a 
free and open market. Mr. Morley never 
spoke a truer word than when he insisted 
that Cobden and Bright and the old free 
traders were empire builders. That they 
were so and that our empire could not 
possibly haye grown up except with the 
help of free trade and a market always 
open must be clear to all whose eyes are 
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| not blinded by that evil and foolish spirit 
‘of commercial jealousy under which a 
}man, in order to injure his neighbor, 
wounds himself. Free trade made our em- 
pire possible and created what the world 
before had never seen, overwhelming 
commercial power wielded without jeal- 
ousy or narrowness and based on wide 
and liberal ideas. Tow long would our 
colonies have tolerated the connection 
with us had we been forever worrying 
| then: with taritls and exeluding this or 
that produet beeause it was unnaturally 
eheap? ... Asit is, we bid all men wel- 
come in our markets and none are ag- 
grieved. . . . Foreign powers may hate 
us for our wealth and prosperity, but not 
one of them would eare to spoil their best 
market. How would the commerce of 
France, or Germany, or Russia get on if 
England were ruimed and the English 
market destroyed? The principle of 
maintaining a free and open market, 
eoupled with our moral and physical en- 
ergy, and our liberal aims and aspira- 
tions have given us a great and splendid 
empire. Are we to risk its destruetion 
because the sugar refiners grumble, and 
because the words of Cobden on another 
subject may possibly be interpreted to 
show that he would not, were he alive, 
have voted against the imposition of 
countervailing duties? ” 


Forest and Animal Life of the 
Catskills.—The interior region of the 
Catskill Mountains surrounding Kaat- 
erskill Junetion is assigned, by Dr. i. A. 
Means in a paper of the United States 
National Museum, to the Canadian 
faunal region, with a slight mixture of 
the Alleghanian in the farming lands 
on the banks of Schoharie Creek. A few 
mammals of the Upper Austral zones, 
however, such as the New England cot- 
tontail, the deer mouse, and the gray 
fox, appear to have extended their ranges 
into the locality by following up the 
clearmgs. Though the region is now 
again well wooded, only the barest tags 
and remnants yet remain of the splen- 
did forests that once covered the area. 
Allis second growth except in the rocki- 
est guiches, whence the lumber can not 
be extracted, and about the rocky sum- 
| mits of a few mountains of the East Jew- 
ett ranges. While the original forests 
seem to have been of conifers, the woods 
are now very thoroughly mixed, and the 
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succession of trees according to alti- 
tudes, with its strongly marked division 
lines, is no longer seen. Specimens of tifty- 
eight species of trees and shrubs have 
been collected and placed in the National 
Museum, Only ten species of mollusks, 
one crustacean (the common crawfish), 
probably a dozen fishes (the author iden- 
tities eight and mentions others), eight 
batrachians, two snakes, and a turtle 
have been found. Of mammats, thirty- 
five species are described as known to 
occur at the present time, and eight as 
of doubtful occurrence now. 


Geology of Block Island.—In a 
study of the geology and natural] history 
of Block Island, of which Arthur Hol- 
lick gives a summary in the Annals of 
the New York Academy of Sciences, the 
most important problem was whether 
the Amboy clay series was represented 
in the island. Of fifteen species of fossil 
leaves and fruit capable of identification, 
represented by about twenty-five speci- 
mens, at least nine were typical of the 
Amboy flora. Observations on dip and 
strike of strata tended to emphasize the 
fact of contortion of glacial aetion, the 
dip in all cases being toward the north, 
indieating that the strata had been 
pushed southward in a series of over- 
thrust folds by the advaneing ice front. 
The flora may be divided physiographie- 
ally into that of the hills, the peat bogs 
and pond holes, the salt marshes, the 
sand dunes, and the salt water. Trees 
are rare, and such vegetation as is de- 
pendent on forestal conditions is absent. 
The bulk of the surface is that of a typ- 


ical morainal region, with rounded hills | 


and corresponding depressions, many 
of the depressions being oceupied by 
swamps or ponds, often without any vis- 
ible outlet. Running streams are few 


and insignificant, and permanent springs | 
econr only ina limited number of locali- | 
The soil is bowlder till and gravel, | 


ties, 
with sand in the dunes and beaches, and 
there are no outcrops of rock. The flora 
Is morainal in its eeneral character, ex- 
cept in the peat hous and on the limited 


sand dunes and sea-heach areas, and has | 


lis nearest analocue in that of Montauk 
Point. “In faet. if we could imagine 
Montauk Point to be despoiled of its few 
rennuling trees and converted into an 
island at} would bear a striking resen- 
blance, geologically and botanically, to 
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Block Island.” Considering the geologi- 
cal features of Long Island, Block Is- 
land, Martha’s) Vineyard, and = Nan- 
ltneket. and comparing their floras, we 
find that all except Block Island have 
some of the plain region remaining with 
them, on which a charaeteristie flora 
finds a home. Block Island has lost all 
its plain region and aceompanying flora, 
| and is now merely an isolated portion of 
the terminal moraine, with small areas 
0 modern sand beach and dune forma- 
tions, affording a home only for such 
species as can exist under such: eondi- 
| 


tions. The island appears to have been 
extensively wooded before it was settled, 
and large stumps, together with roots 
and branches, are found in sone of the 
peat bogs. The searcity of animal life 
on the island is sure at onee to attract 
the attention of the observer from the 
ma‘niand. Tree-living birds are absent, 
but robins, bank swallows, red-winged 
blackbirds, and meadow larks oeeur with 
some frequency. Among mollusks, the 
periwinkle of the Old World, an impor- 
tation or migration, is the most abun- 
dant. Frogs and spotted turtles are 
plentiful, and a few small striped snakes 
were seen by Mr. Hollick. The archaeol- 
ogy of the island is being studied by per- 
sous specially interested in the subject. 


The Claims of the High School.— 
In considering the right of the publie 
high sehool to be a just charge upon the 
| public treasury, Mr. Frank A. Hill, of 
}the Massachusetts State Board of Edu- 
‘vation. finds that less than one fifth of 
the school money raised in the State is 
expended on acconnt of these schools, 
whereas if the number of pupils in each 
lof the thirteen grades of school was 
equal and the money was evenly divided, 
the higher grades would be entitled to 
four thirteenths, or nearly ene third of 
it. To an objection sometimes raised 
against the high-school system that the 
“toiling millions” will have no use for 
more than the teaching of the elemen- 
tary grades, Mr. Wall asks, Who has a 
right to decide whether one child shall 
have a greater or less amount of instrne- 
tion than another? ‘ And so freedom of 
choice, when the question of what one’s 
| life work shall he comes up, is a basic 
thing in) government by the people. 
Upon the wisdom of this choiee turns 
_the welfare of each unit in the State, and 
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therefore of the State itself.” Hence the 
State has no right to refuse to one any 
opportunity of preparing himself to ex- 
ercise this freedom of choice which it ac- 
cords to another. 
a time since 1647 when the laws of Mas- 
sachusetts did not require certain towns 
to maintain grammar schools, of which 
the high schools are the modern equiva- 
lents, at public expense, and when the 
colony became a State a perpetual obli- 
gation was imposed upon the Legisla- 
ture and magistrates “to cherish the 
interests of literature and the sciences 
and all seminaries of them, especially 
the university at Cambridge, public 
schools, and grammar schools in the 
towns.” 


Degeneration. — Dr. William C. 
Krauss, in a paper on The Stigmata of 
Degeneration, describes degeneration as 
meaning, in pathology, the substitution 
of a tissue by some other regarded as 
less highly organized, less complex in 
structure, of inferior physiological rank, 
or less suited for the performance of the 
original function. The same definition 
may apply equally well, according to Dr. 
Krauss, in human ontogeny, “ where we 
can regard a norma] man as possessing 
a certain number of units of strength 
capable of supplying or exerting a cer- 
tain number of units of work or force, 
varying of course according to the en- 
vironment, education, and fixity of pur- 
pose of the mdividual. It would be ob- 
viously unfair to compare a professional 
man or a brain-worker, whose units of 
work are intuitively manifold more than 
a hand-worker, and declare the latter a 
degenerate because his force and energy. 
as measured by the world’s standard, are 
not as productive as the former. The 
questions of money standard and time- 
worth are foreign to the laws of degen- 
eracy, and are not to be regarded in 
any way. The degenerate must be con- 
sidered solely and alone upon the phys- 


ical, mental, and abnormal stigmata 
which brand him as an abnormal or 


atypical man, and prevent him from ex- 
erting himself to the highest Hmit com- 
mensurate with his skill and develop- 
ment.” The author's paper treats in de- 
tail of the various aspects of degeneracy. 


Birds as Pest Destroyers.—The 
French journal, Le Chasseur, puts in 
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a plea for the animals that should not 
be killed. “ Why destroy spiders, except 
in rooms, while they check the increase 
of flies? Why tread on the cricket in 


i} 
There has never been) the garden, which wars upon caterpil- 


lars, snails, and grubs? Why kill the 
inoffensive slowworm, which eats grass- 
hoppers? Why slay the cuckoo, whose 
favarite food is the caterpillar, which we 
do not like to touch? Why destroy the 
nuthatch and de-nest the warbler, foes 
of wasps?) Why make war on sparrows, 
which eat seeds only when they can not 
get insects, and which exterminate so 
many grain-eating insects? Why burn 
powder against starlings, which pass 
their lives in eating farvee and picking 
vermin from the cattle in the fields? 
{But they eat grapes too.) Why destroy 
the ladybird, which feeds on aphides? 
Why lay snares for titmice, when each 
pair take on an average one hundred and 
twenty thousand worms and imsects for 
their little ones? Why kill the toad, 
which eats snails, weevils. and ants? 
Why save the lives of thousands of gnats 
by destroying goat-suckers? Why kill 
the bat, which makes war on night 
moths and many bugs, as swallows do 
on thes? Why destroy the shrew mole, 
which lives on earthworms. as the mouse 
does on wheat?) Why say the screech 
owl eats pigeons and chickens, when it is 
not true, and why destroy it when it 
takes the place of seven or eight vats 
by eating at least six thousand mice a 
year?” 


The Yang-tse-Kiang.—In a lecture 
before the London Foreign Press .Asso- 
ciation Mrs. Isabella Bishop describes 
the Yank-tse-Kiang as one of the largest 
rivers of the world, it draining an area 
of 650,000 square miles, within which 
dwell a population of E80.000,000, In 
the journey to the far East, the scenery 
at Szu-chuan changed from savage gran- 
deur and endless surprises to the fairest 
scenes, With prosperity, peace, law. and 
order seeming to prevail everywhere. 
Erroneous ideas were often entertained 
about Chinese social life and surround- 
ings. China had many trade associa- 
tions, which were often strengthened by 
alliance with guilds. They were coimn- 
posed of men in any particular trade or 
employment. who bound themselves for 
common aetion in the interest of that 
trade. They might rightly be called 


es 
trade unions, for through their elected 
otlivers they prescribed hours of labor 
and minimum wages and made trade 
rules, the breach of whieh was punish- 
able by fine and expulsion. The Chinese 
people displayed much benevolence and 
social kindness one to another, and had 
societies for providing free coffins and 
seemly burial in free cemcteries for the 
poor, soup kitehens, foundling institu- 
tions, asylums, orphanages, and medical 
dispensaries. Throughout the whole of 
the Yang-tse basin the author was im- 
pressed with the completeness of Chi- 
nese social and ecomimnercial organization 
by the existence of patriotisin or publie 
spirit, by great prosperity, and by the 
absence of the decay often attributed to 
the nation. Of the prevailing “ expan- 
sion” or territorial robbery fever Mrs. 
Bishop said that we were coming to 
think only of markets and _ territories, 
and to ignore human beings, and were 
breaking up, in the ease of a fourth of 
the human raee, the most ancient of the 
earth's existing civilizations without giv- 
ing for our supposed advantage a fair 
equivalent. 


“Somewhat” Poisonous Plants. 
—In Prof. B. D. Halsted’s paper in the) 
State Agricultural Experiment Station 
sulletins on The Poisonous Plants of | 
New Jersey, besides the descriptions of | 
plants recognized as poisonous inter- | 
nally and to the touch, a Hst is given 
of “many somewhat poisonous plants.” | 
Among these the catalpa and ailantus | 
produee emanations that are disagree- 
able and sometimes poisonous, and ¢a- 
tatpa flowers, when handled, will pro- 
duce an irritation of the skin. The thorn 
of the Osage orange leaves a poisoned 
wound, The youug leaves of the red 
cedar and the arbor vite are Irritating 
to the skin and may produce blisters, 
and the pitch of the spruce causes iteh- 


ing. Bahn of Gilead may cause blister- 
ine. The green bark of the cinb of Her- | 
eules is irritating to the skin. The | 


herbage of oleander affects some persons 
like poison ivy, the bark of the daphne 
causes blisters, and the jnice of the box | 
produces an itching with many persons, | 
Yo some the herbage of the wild clematis 
is acrid and unpleasant. Many of the 
wild herbs have acrid properties, among 
them skunk cabbage, Indian turnip, cow | 
persnip, several of the mustards, and 
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the juice of red pepper and stonecrop. 
Garden rue and the short bristles of the 
borage are irritating. Some persons have 
had their skin inflamed by handling the 
garden nasturtium. Other plants not al- 
ways pleasant to handle are meadow- 
saffron bulbs, garlic, juice of bloodwort 
and celandine, the smartweed, the herb- 
age of the poke, monkshood, larkspur, 
bearberry, some of the buttereups, anem- 
one, star eucumber, various burs, daisy 
flowers, hairy plants, the nettles, sneeze- 
weed, the corpse plant, and some of the 
toadstools. Flax spinners have a flax 
poison, jute workers a rash, hop pickers 
a disagreeable irritation of the hands, 
and the grinders of mandrake root find 
the powder irritating to the face. It is 
not unusual for persons who gather 
plants in field and forest to receive sen- 
sations akin to those produced by mos- 
quitoes, which are often chargeable to 
the plants. Other aninals than man are 
less susceptible to the effects of contact 
poisons. 


The Dangers of Hypnotism.—In a 
review of the medico-legal aspects of 
hypnotism Dr. Sydney Kuh inquires 
whether the hypnotized ean be mjured 
physically or mentally by hypnotization, 
and whether they can fall victims to 
crime. Summing up a number of cases 
cited as bearing on the former question, 
he finds that hypnotism is now gener- 
ally coneeded to be a pathological and 
not a physiological condition; that its 
use, when resorted to too frequently, 
is Hable to bring on mental deteriora- 
tion; that it may be the cause of chroni¢ 
headache or of an outbreak of hysteria; 
that at times it has an undesirable ef- 
feet upon pre-existing meutal disease ; 
and that in some cases it may even 
produce an outhreak of insanity. He 
has learned of a few cases on record 
in which hypnotism was directly or in- 
directly responsible for the death of the 
patient. On the other hand, “we all 
know that hypnotisin is a useful thera- 
peutie agent practically only in cases of 
funetional disease which only very rare- 
ly endangers the patient's life.” Seeking 
simpler, less dangerous methods of treat- 
ing maladies for which hypnotism has 
been recommended, the author has ex- 
perimented upon the use of suggestion 
in the waking state, with results that 
encourage him. A large serics of cases 
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convinced him that a hypodermic injec- 
tion of aqua destillata, given under 
proper preeautions and circumstances, 
so as to impress the patient deeply, will 
produce very nearly, if not quite, as 
many cures as hypnotization. As for the 
other question, laboratory experiments 
indicate that a hypnotized person may 
be induced to commit acts bearing the 
aspect of crime, but that when the case 
becomes a serious one something will 
most hkely oceur in the mind of the pa- 
tient or the conditions to prevent the 
consummation, The result is too uncer- 
tain and difficult, and the risks are too 
many and various, even to permit the 
use of hypnotism as an instrument of 
crime to become common or really dan- 
gerous. And the author’s conclusion is 
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any artificial finger-sign. Wherever 
this method prevails the English lan- 
guage in its written or spoken forme, 
or in its finger-spelled form, becomes the 
ordinary means of communication be- 
tween teachers and pupils, so that every 
step in instruction requires the use of 
the English language, which is practi- 
cally both the instrument and the im- 
mediate end of instruction. All the 
schools called oral use this method. It 
can be used in connection with finger- 
spelling, but not with the sign method. 


Experiments in Nature Study.— 
Some very interesting features of school 
children’s Nature study—not the teach- 
ing of science, but the seeing and under- 
standing of the common objects of the 


that the dangers of hypnotism lie much | external world—are illustrated in a re- 


more in its use for experimental and 
therapeutical than for criminal pur- 
poses. 


Instruction of the Deaf and 


Dumb.—Of the two principal methods | 


of instructing deat-mutes in this coun- 
try, as defined by Mr. J. C. Gordon, of 
the Illinois Institution, in the sign meth- 
od, deaf-mutes are taught a peculiar lan- 
guage of motions of the arm and upper 
part of the body, to which they learn 
to attach signification through usage. 
For instance, to teach the word cat to 
a deaf child a sign teacher would show 
the child a cat or a picture of a eat. 
He would next direct attention to the 
eat’s whiskers, drawing the thumb and 
finger of each hand lightly over them. 
“A similar motion of the thumb and 
hand above the teacher's upper lip at 
once becomes a sign for eat.” After the 
sign has become familiar the child is 
trained to write the word cat on a slate, 
blackboard, or sheet of paper, and by 
frequent repetition the pupil associates 


port of Cornell Agricultural Experiment 
Station, from incidents of school life in 
some of the New York schools. The 
children in the sixth grade of one of the 
schools of Saratoga Springs provided 
themselves with eggshells filled with 
earth and sown with wheat. “ The bo- 
tanical side was made a Jesson well fla- 
vored with active interest. The pride 
of ownership and a plant coming from a 
spoonful of earth had the charm of a 
creation all the pupil’s own, and it was 
much more real to study the thing itself 
than to read about it and make a reci- 
tation.” Geographical applications were 
made by tracing the introduction and 
extension and transportation of the 
crop, and by means of the exchange of 
correspondenee the wheat belt could be 
traced and plotted in every State of the 
Union. The children of Corning gath- 
ered seeds and divided them into classes 
as indieated by the means of travel with 
which they are provided. A small boy 
felt himself a profound investigator when 
he discovered the advantage some seeds 


the written word with the sign for cat,| have in being able to float and ride on 


so that the written word recalls the ges- 
tural sign, and the gestural sign serves 
to recall the concept cat. This language 
is acquired more readily than any other 
means of communication. The other 
method is the intuitive, direct, or Eng- 
lish-language method, and, while it 
would require the use of the living cat 
or the recognition of the picture of a 
eat by the deaf child, would connect the 
written or spoken word directly with 
the object, without the intervention of 


‘study can be made elastic. 


the water. It required no hard drill to 
learn the names. The summer planting 
of flowers by the children of Jamestown 
resulted in a flower show in the fall. 
Many children took the tent caterpillar, 
reared it from the eggs, and learned all 
about its metamorphoses, ‘ Nature 
In the kin- 
dergarten it can be idealized so as to ap- 
proach a fairy story. It can be intensi- 
fied so that in the high school it will 
have all the solidity of pure science.” 


74 


The best proof that the idea is bearing | 


frnit is that teachers are asking for deti- 
nite instruction on the snbject, and a 
course has been provided for them. 
study should be so informal as not to 
admit ot systematic exanlination, 


Chemistry Teaching in Grammar 
and High Schools.—At the fourth 
meeting of the New England Assoeia- 
tion of Chemistry Teaehers, held in Bos- 
ton in dannary, t899, preliminary re- 
perts were made on grammar-school and 
high-school courses in chemistry. The 
erammar-school course was delined as 
intended to give its pupils first-hand 
knowledge of the more obvious and im- 
portant facts and principles of chemical 
changes, with emphasis placed on those 
facts which are illustrative of the 
changes that are going on all about the 
pupil in the honre and in outdoor Na- 
ture. While the point of view should be 
that of Nature study rather than of sei- 
ence, the selection of material and meth- 
od of study should be such as to make 
the course of greatest value to those 
who are to pursue the subject in higher 


The. 
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institutions. For high-school study the 
report insists that, before everything 
else, the course be intelligible to the 
pupil. Whatever experiment or work is 
undertaken, it must be such that the 
pupil shall be able to understand its aim 
and the steps in its pursuit, and it must 
not be too intricate in demonstration or 
jabstruse in application, Tt should re- 
gnire at least five hours a week, and, if 
possible, too, of these periods consecu- 
| tive, and should come as Jate in the eur- 
riculum as possible, following physies. 
The general work may be divided into 
ithe heads of historieal, informational 
(qualitative and quantitative), and the- 
oretical, the second division having ordi- 
narily the larger part of the time. The 
belief is expressed that only part of the 
demonstration work should be done by 
the teacher in the class, but most of it 
should be performed, as far as practi- 
eable, by each pupil in the laboratory. 
Lastly, the report recommends that the 
humanistie side of the scienee be made 
as prominent as possible. Whenever 
facts in chemistry can be related to hu- 
| man life or activity this should be done. 


MINOR PARAGRAPHS. 


Tx a recent report on the edueationa] 
work of the Passaic (New Jersey) public 
schools, Superintendent F. EK. Spaulding 
points out one of the worst faults of our 
present public-school svstem. “The true 
function of education is to foster and di- 
rect the growth of children, not. to teach 
so mY pages, rules, facts, or precepts of 
this subject or of that. And the one ade- 
qnate rule of practice is constantly to 
meet the crowing needs of this and that 
individual child, not to teach this class 
of clijdren as a class. From this propo- 
sition there follows the corollary, which 
Is Mnply substantiated in practice, that 
the time, order, method, and extent of 


presenting any subject can be rightly de- | 


termined only by the interest and capaci- 
ty of the child for whose benefit it is to 
he presented, not by the logie and prac- 
tical importance of the subject itself.” 


Dr. Sin JAMES Grant, of Oftawa, 
has been Jed, by his studies of the alimen- 
tary canal in its function of discharging 
the secretions of the varions glands, to a 


high appreciation of the importanee of | 


its Operation in connection with the elab- 


orate and complex nervous system asso- 
clated with it. It is reasonable, he be- 
lieves, to suppose that the aetivity of 
these nerves is injurtously affected by 
/noxious Imiluences long before any evi- 
dence of organic disease appears, and 
that, hence, want of care in the digestive 
process ean not and does not fail “to 
bring about results of a most telling 
chraacter in the very process of sangnini- 
lication.” Believing that irregularities 
of the digestive process in the alimentary 
-canal are more frequent than is generally 
supposed, he holds that “the internal 
sewage of the system” can not be too 
critically examined with a view of pre- 
venting the ill effeet of toxie acenmula- 
/tions npon the nerve centers. “ That 
the recently diseovered neurones,” he 
adds, “play an important part in the 
| vitalizing of nerve energy is a reasonable 
dednetion, A path is new open in whieh 
life, under ordinary cireumstances, may 
be prolonged, provided no organic disease 
is present.” 


THE eourses in biology in the Univer- 
m. 
isity of Pennsylvania have been arranged 
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with reference to the needs of students | ter of the two being the one most in use. 
who desire instruction in the biological | Among the curious devices mentioned 
scicnees for general culture, as a prepa-|are cementing narrow tin-foil strips on 
ration for teaching or original investiga- | the inner surfaces of window glass, so 
tion, or as a foundation for the profes- | that any breakage or fracture of the 
sional course in medicine. They include glass will open the circuit; the use of 
in the courses in arts and sciences the | glass tubes filled with mercury and con- 
electives, the biology-chemistry group, , nected in circuit, or tubes filled with 
and the botany-zodlogy group, each set | water or compressed air. In reply to ques- 
including several classes; the four-year | tions as to the use of electricity in per- 
course in biology, whieh appeals particu- forating safes it was stated that a five- 
larly to students who wish to become | ply chrome steel safe, seven inches and a 
teachers or to take up special work as in- | half thick, was burned through by three 
vestigators in biology, and the two-years’ | hundred ampéres in twenty-five minutes, 
course in biology, which is designed es- | and holes were burned through a solid 
pecially for those who desire some sys- | block of vault steel twelve inches thick 
tematic training in natural science be- |in twenty-six minutes with three hun- 
fore taking up the study of medicine. | dred and fifty ampéres, and in fifteen 
30th of these courses are open to men | minutes with five hundred ampéres. 

and women alike. An ample equipment | 
is provided for the biologieal department 
in the shape of spacious class rooms and 
laboratories, a botanie garden, an herba- 
riuin, a Vivarium, zodlogical and auxil- 
tary collections, a marine laboratory at 


NOTES. 


THE Royal Institution of Great Brit- 
ain, on the occasion of its one hundredth 
anniversary, has eleeted as honorary 
members the following Americans: Prof. 


Sea Isle, New Jersey, tables at Woods 
Holl, library facilities, two serial publi- 
cations, and clubs and societies. 


WE learn from the London Lancet 
that besides the special ward of twelve 
beds at the Royal Southern Hospital of 
Liverpool, which was formally opened 
by Lord Lister on April 29th last, ar- 
rangements have been completed for a 
school for the study of tropieal dis- 
eases at Liverpool. Lord Lister, on the 
oecasion of the school’s foundation, said: 
“The medical student in the ordinary 
hospital has rare opportunities of see- 
ing these diseases, and for a man who 
is about to practice in the tropies it is 


Samuel Pierpont Langley, astronomer, 
Secretary of the Smithsonian Institu- 
tion, Washington, D. C.; Prof. Albert 
Abraham Michelson, physicist, of Chi- 
cago; Prof. Robert Henry Thurston, me- 
chanical engineer, Director of the Sibley 
College of Cornell University; Prof. Jos, 
Ames, of Johns Hopkins University; 
George Frederick Barker, physicist, Pro- 
fessor of Physics at the University of 
Pennsylvania, Philadelphia; and Prof. 
Wilham Lyne Wilson, President of 
Washington and Lee University, ex-Con- 
gressman, and Postmaster-General. 


THE foundation stone of an oeeano- 
graphic museum, instituted by Prince 
Albert of Monaco, was laid m that eity 
| April 25th. The museum is designed, 


essential that he have opportunities for | primarily, to receive the large and valu- 
studying them here before embarking on | able collections obtained by the prinee in 
his tropical eareer. The possession of , the voyages of ocean exploration which 
tropical colonies makes such institutions | he has conducted, and to become a gen- 
in the home country very necessary, not fae ee ni ees Spoue 
only for preparing the colonial doctors, ate Clee pti Lee 

: the governor-general, who glorified the 
but for the protection of the home popu- | prince's meritorious scientific eareer. 
lation, which is sure to be brought into |The German Emperor, who is named a 
contact more or less with the infectious | patron of the museum, and the French 
tropical diseases.” President were represented on the ocea- 
sion by deputies. 


THE City Library Association of 
Springfield, Mass., has been holding, dur- 
ing April, May, and June, an elaborate 
: : and instructive exhibit of geographie ap- 
the methods into two systems, in one the pliances of special ee (ee a 
alarm depending on the opening and the | the elementary schools. The exhibition 
other on the closing of a circuit—the lat- | included a number of sets of wall maps, 


AN interesting paper by Mr. C. J. 
Coleman on The Eleetrieal Protection of 
Safes and Vaults is described in the Elec- 
trieal World and Engineer. He divided 


eae) 


relief maps and globes, models for use in | 
structural weography, pictures, photo- 
graphs, ete, of geographical features, 
aids in teaching, geographical texts, 
manuals and treatises, books of travel, | 
and an exhibit of geographical work | 
done in the elementary schools of Spring- , 
field and vieinity. The association has 
also published a brief Bibliography of 
Geographical Instruction, which 


Normal Sehool at Westfield, Mass. 


Dr. DANTEL G. BRENTON has pre- 
sented to the University of Pennsylvania, 
where he is Professor of American Ar- 
chivology and Linguistics, his entire col- 
lection of books and manuscripts relat- 
ing to the aboriginal langnages of North 
and South America. The collection rep- 
resents the work of twenty-five years, 
and embraces about two thousand titles. 


Mr. ANDREW CARNEGIE has offered 
to camplete, with a contribution of £50,- 
000, a fund which Mr. Joseph Chamber- 
Jain is trying to raise in order to make 
the scientifie school the principal depart- 
mnment of the University of Birmingham, 
England. 


A NOTEWORTHY experiment in bird 
protection has been made in a_ boys’ 
school at Conpvray, France, by fornm- 
ing a society of the pupils for that pur- 
pose. 
secretary of the society are selected 
from among the pupils of the first di- 


vision, and all the other pupils are 
. | 
members. Meetings are held every Sat- 


urday afternoon in Mareh, April, May. 
June, and July, under the presidency of 
the teacher, to hear the reports of mem- 
hers and record the nests protected and 
noxious animals destroyed in a note- 
hook kept for the purpose. In 1898, 
070 nests were protected by the school, 
and more than 400 mice, rats, weasels, 
and dormice were destroyed. Such so- 
cicties cost nothing, and are capable of | 
rendering great service. 


ErRN¥sT D, BELL, whose formula for 
determining animal longevity by the 


length of the period of maturity was | 
published in a recent Monthly, has sent | 
adater communication to Nature, chang: | 


ing his constant from 10.5 te 10.2, the 
latter figure giving much better results. 


THE report of Mr. J. C. Hopkins on 
the Claws and Cl: Ly Industries of Western 
Peunsy Twania is the second one of a series 
of economic reports on the natural re- 
sources of the State mm course of publica- 
tion by the Pennsylvania State College. | 
‘the first report, published in 1897, was | 
on the Brown Stones of Pennsylvania. 


was | 
prepared by W. 8. Monroe, of the State | 


The president, vice-president, and | 
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The report represents that a capital of 
“nearly $7,000,000 is invested in the clay 
jindustries abont Pittsburg, of which 
imore than 43,000,000 are in the fire-clay 

industry. The value of the annual out- 

put of material is nearly $4,000,000, more 

‘than fifty per cent of the capital invested, 

The 139° companies employ 4,403 men. 


Herr HANSEMANN, of the Univer- 
sity of Berlin, who examined the skull 
of Telmholtz, reports in the Zeitschrift 
fiir Psyc hologie that he found the head 
about the size of Bismarck’s, and a little 
smiller than Wagner’s. By metrical 
|standards the brain weighed about 1,700 
grammes with the coagulated blood, and 
labout 1 440 grammes without it—about 
100 grammes more than the average. 
The circumvolutions, which are now 
thought to have more relation to mental 
capacity than mere weight, were par- 
ticularly deep and well marked. The 
skull was 55 centimetres in circumfer- 
ence, 15.5 centimetres broad, and 18.3 
centimetres long, and the cephalic index 
) was 85.25, 


Our obituary list for this month in- 
cludes the names, among persons known 
lin connection with science, of Miss Eliza- 
| beth M. Bardwell, Professor of Astron- 
omy in Mount Wolyoke College, who 
ied May 28th, aged sixty-seven years; 
G. = Lyster, long Engineer-in-Chief of 
the Mersey Docks and Harbor Board, 
and author of valuable improvements 
in the Liverpool docks, member of the 
Royal Society of Edinburgh and of the 
‘Institute of ‘Civil Engineers, aged sev- 
fenty-six years; Prof, ‘Lars Fredrik Nil- 
son, Director of the Agricultural Experi- 
ment Station at Stockholm, Sweden, 
May l4th, aged fifty-nine years; M. 
Adolphe Lageal, a French geolovist, 
killed by natives while making explora. 
tions in the French Soudan; Sir F reder- 
ick McCoy, Professor of Natural Seience 
fin the University of Melbourne, died in 
May, aged seventy- SIX years; he was a 
meniber of the ( Geological Survey of Vie- 
toria, founder of the Methourne National 
Museum, and author of numerous pa- 
pers on Victorian geology: before going 
to Australia he was Professor of Geol- 
ogy in Queen's College, Belfast, and had 
already attained a high reputation as a 
| geologist by the work he had done as 
assistant to Sedgwick and by the pubhi- 
Feation of important memoirs in geology 
sand paleontology; and Lawson Tait, an 
peminent Mnelish surgeon, author of nu- 
merous books of a high order relative to 
his profession, and an aetive worker in 
| practical sanitary matters; he died at 
Llandudno, Wales, June 13th, aged fifty- 
| four years. 
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ARE WE IN DANGER FROM THE PLAGUE? 


By VICTOR C. VAUGHAN, 
PROFESSOR OF HYGIENE IN THE UNIVERSITY OF MICHIGAN, 


N an article on the plague in this journal, in May, 1897, the 
writer answered this question as follows: “ Yes, there is dan- 
ger; but this, being foreseen, may be easily avoided. Thorough 
inspection of persons and disinfection of things from infected dis- 
tricts will keep the disease out of Europe and America. Only by 
the most gross carelessness could the plague be permitted to enter 
either of these continents.” 

It will be of interest to take up this subject again, and study 
it in the ght of the history of the plague since the article referred 
to was written. The plague first appeared in western India, at 
Bombay, where it still prevails. We are without any exact infor- 
mation concerning its introduction into that eity. Before the out- 
break of the disease at Bombay the mortality had inereased so 
markedly that it was a subject of discussion for three meetings of 
the Grant Medical Society. The increase was attributed to the 
filthy condition of the streets. This society made an investigation 
of the increased mortality, and presented a report on the same to 
the municipal authorities. Instead of heeding the warning, the 
authorities jeered at the society, and refused to allow the report 
to be read. 

Dr. Viegas appears to have been the first physician to recog- 
nize the existence of the plague in'the city. In a paper read be- 
fore the Grant Medical Society on November 24, 1896, he dis- 
cussed the possible and probable avenues by which the disease had 
found its way into the town. IIe stated that sugar and dates had 
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heen mentioned as means by which the plague was imported, but, 
if this had been the case, he thought it strange that the infection had 
not been conveyed from Bagdad and Bassorah, inasmuch as these 
articles come almost exclusively from those places. Again, it was 
thought possible that the clothes of the sick or of the dead from 
the plague in China might have been brought over to Bombay, but 
Dr. Viegas was unable to find any evidence in support of this the- 
ory. It had also been claimed that rats sick with the plague had 
come by ship from Hong Kong, and had infected the rats about the 
docks in Bombay. This theory, Dr. Viegas held, was not sup- 
ported by any faets. In short, Dr. Viegas found some objection to 
every theory that had been proposed, and leaves us in doubt as to 
his own views concerning the avenue by which the plague reached 
Bombay. Ie is quite confident, however, that the filthiness of the 
city is to blame for the rapidity with which the disease spread. 

In a report by Lieutenant-Colonel Weir on the plague in Bom- 
bay a statement is made that the disease was imported from Suez. 
Early in September, 1896, four very suspicious deaths were re- 
ported, but, as none of these had been attended by medical men, no 
definite conelusion could be reached concerning them. The first 
case was reported by Dr. Viegas late in September, 1896. The 
patient was a native who had not been out of the city for months. 
The first ease reported among Europeans oceurred on November 
12, 1896. During the winter of 1896 and 1897 the disease pre- 
railed most alarmingly, and reached its highest mortality during 
the week ending February 9, 1897, when the deaths from all eanses 
in Bombay numbered 1,891. During the snmmer of 1897 the dis- 
ease declined, and led to the belief that the measures that had been 
put in operation would prove successful. This hope, however, was 
not realized, and during the winter of 1897 and 1898 there was a 
recrudescence of the disease. During the summer of 1898 the 
disease again abated, to appear with renewed strength during the 
winter of 1898 and 1899. During the last week in March, 1899, the 
total number of deaths from all causes in Bombay reached 2,408, 
and the deaths from plague alone numbered more than 250 a day. 
Tt will be scen from these figures that the plague still rages with un- 
daminished virulence im the capital of western British India. The 
abatement of the disease during the summer months and its in- 
ercased severity durmg the colder season are not directly due to 
the effeets of temperature. In the warm season many of the na- 
tives sleep out of doors, while during the colder weather they crowd 
into small, wnventilated, filthy reoms. Jt is the opinion of prac- 
tically all observers at Bombay that the recrudesecuce of the dis- 
ease during the winter is due to this overcrowding. 
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Sinee the plague has prevailed at Bombay for nearly three 
years, it may be well to inquire concerning its probable continuance 
at that place. In making this inquiry we may learn something of 
the sanitary condition of the city and the habits of its inhabitants. 
Bombay is the metropolis of western Iidia, and is situated on a 
long, narrow island running almost north and south. The eity is 
located near the southern end of this island, with its harbor to the 
east and its sewage outfall to the west. Its population of about 
nine hundred thousand is a very mixed one, consisting of Hindoos of 
different castes, of Mohammedans, of Eurasians, and of Europeans. 
Differences in race, in religion, and in caste make it execedingly 
ciffieult to carry out sanitary measures and to look after the sick. 
The mean temperature is about 79° F., and the relative humidity 
seventy-seven per cent. A considerable portion of the island is 
below high-water level, and consequently the sewage must be re- 
moved by means of pumps. The mean maximum temperature of 
the ground eleven feet below the surfaee is $4.9° I°., and the mean 
minimiwn temperature is 80.9° F. It will be seen from these figures 
that organie matter must undergo rapid decomposition both on the 
surface and in the sewers. The water supply, which is said to be 
excellent, is so carelessly drawn upon by the natives that, although 
. suffeiently abundant if used properly, it sometimes beeomes seant. 
It not infrequently happens that the sewers will not earry the vol- 
ume of water turned into them. For this reason, together with 
the tropieal rains, the soil often becomes water-logged. Indeed, 
the surface in some sections of the eity may be, not inappropriately, 
compared with a fermenting muek-heap. Desides the fixed popu- 
lation, there is a constant current of people flowing to and fro be- 
tween the island and the mainland. When there is any opportu- 
nity for the employment of a large number of unskilled laborers, 
hundreds and thousands from the surrounding econntry pour into 
the city. These people know nothing of sanitary appliances, they 
lodge in the most densely crowded parts of the city, and often a 
dozen of them will hire a single room, not more than ten feet 
square, in whieh they eat and sleep. It is said that seventy per 
eent of the inhabitants of Bombay live in “chawls.” These are 
tenement buildings of from five to seven stories high, built on the 
“flat”? system. A narrow hall, at the end of which is a latrine, 
runs through each story, and from this doors open into rooms eight 
by twelve fect in area. In one of these houses from five hundred 
to eight hundred people live. These buildings are crowded to- 
ecther, with only narrow, dark alleys between. Into these alleys 
the inhabitants of the houses on both sides throw all kinds of refuse. 
In many parts of the city feeal matter is deposited in boxes or bas- 
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kets, and these, when filled, are earricd on the heads of scavengers 
tu certain designated places and the contents dumped into the 
sewers, lt may be of interest to note, in passing, that these seav- 
engers seem to be largely immune to the plague and all other in- 
tectious diseases, 

This is a brief description of the sanitary condition of the city 
into which the bubonie plague found its way nearly three years ago. 
llow long is it hkely to remain? Before attempting to answer this 
question we might ask what means have been employed to eradi- 
eate the disease. On October 6, 1896, the municipal health com- 
missioner issued an order to the effect that all eases of the plague 
were to be segregated, their houses disinfected, by force if neces- 
sary, and their sick to be taken to the hospital. Tealth inspectors 
visited all parts of the city, and carefully went through the great 
tenement houses looking for those sick with the plague. When 
such were found they were unmediately sent to a hospital. Later, 
four camps were prepared, with facilities for accommodating about 
twenty thousand people. An attempt was made to transfer all the 
residents from a certaim section of the city to these eamps, and 
detaim them there while their residences were being disinfected. 
After this had been done these people were allowed to return to 
their homes, and another twenty thousand were taken to the camps. 
This attempt, however, was never fully carried out. A high-caste 
Tlindoo prefers death at any time to association with one of in- 
ferior caste. Every attempt at segregation of the sick led to more 
or less disturbance; and finally, in Mareh, 1898, serious riots re- 
sulted. These were begun by Mohammedans, who followed a med- 
ical officer to the hospital and burned the building and hospital sup- 
ples, A plague inspector and three English soldiers were stoned 
to death. Since the riots attempts at segregation of the sick have 
been praetically abandoned. Numerous hospitals have been pro- 
vided, in order that those differing in religion or in caste might be 
eared for at different places. Under certain restrictions those sick 
with the plague are allowed to remain in their homes. It will be 
-cen from these statements that it is not probable that the plague 
will be driven by human agency out of Bombay. The Hindoos 
believe that when the plague finds its way into a citv it will remain 
forsix vears. The probabilities are that this behef will be strength- 
ened by the history of the present epidemic in Bombay. Nothing 
short of an extensive conflagration, destroving a large part of the 
eltyy can thoroughly disinfect this place, in which the plague has 
Already dwelt for nearly three years. JL think, therefore, that we 
must conclude that it is quite certain that for several years vet 
Bombay will renain an infected city. 
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When the plague was first announced at Bombay a large nun- 
ber of its inhabitants, estimated at about three hundred thousand, 
left the city. There can be but little doubt that with these the 
germs of the plague were carried into the surrounding country. 
From Bombay the disease has spread out in every direction, until 
it has found its way into nearly every part of India. To-day the 
three large commercial cities of British India—Bombay, Calcutta, 
and Madras—are all infeeted. The manner of the introduction of 
the disease into Calcutta is somewhat uncertain, several different 
aceounts being given as authentic. Dr. Cantlie savs on this point: 
“The first case dealt with and reported upon in Calcutta gives an 
interesting history. The patient, a lad seventeen years old, came 
from Bombay, where evidently he had been exposed to infection, 
as his sister, who accompanied him, had seen several cases of plague 
in Bombay. Fifteen days before leaving Bombay he had noticed 
swelling first in one groin and then in the other, but never felt ill 
until his arrival in Caleutta, on September 24th. Ile was seen 
and earefully examined in Caleutta by honest observers, and a 
diplobaecterium identical with the Kitasato bacillus was found in 
his blood. Not only so, but the clinieal symptoms of plague were 
most manifest.” 

Another authority would have it that the plague was brought 
to Caleutta from Hong Kong by a British regiment which had been 
engaged in cleansing infected houses at Hong Kong. On this point 
Dr. Simpson makes the following statement: “In January, 1895, 
the regiment went to Caleutta, and this disease was first diagnosed 
as syphilis, then as malarial fever with bubo, and finally the cause 
was declared to be unknown. Jn June, 1896, one of the medical 
officers of the regiment was attacked with fever, and the glands of 
the neck, axilla, and groin were all enlarged. A goodly number 
of similar eases were met with in the town; moreover, the rats be- 
eame sick, and the grain stores swarmed with diseased and dead 
rats. In spite of opposite evidence, it was well-nigh certain that 
plague in a sporadie form had been in Calcutta since 1595 or 1896." 

The bacillus of the plague has undoubtedly found Calcutta quite 
as well prepared for its reception as Bombay. In discussing a 
medical report on the sanitary condition of Caleutta, the Pioneer 
Mail makes the following statement: “ London, with its population 
of over 4,000,000, has about 36,000 people to the square mile. In 
the thirteen wards of Caleutta there are only four below this figure; 
the remainder have from 46,000 to 144,000 per square mile, three 
wards containing actually over 100,000. Colootolah is most dense- 
ly populated; the houses are literally crammed with people. One 
ease is quoted where 250 persons were living in a space that should 
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acconmodate only 50. In a hut seven fect in length, breadth, and 
height five men were found, and several instances are given where 
similar conditions obtained. Jn our barracks 600 cubic feet per 
man is the mmimum space allowed. In these bastis the space runs 
from 157 to 49 eubie feet. This would be bad enough if every- 
thing were clean and sweet in and about the huts, but, as the med- 
ical board puts the ease, ‘here we find an allowance per head going 
as low as practically one thirtieth of that given in barracks, and no 
ventilation, with filth ad libitwn both in the room and in its sur- 
roundings, to say nothing of the filthy persons of its occupants, the 
sewage in the adjacent drains, and the aeccwnulated filth in the 
neighboring latrines; and to this may be added the fact that the 
subsoil on which the huts are built is soaked through and through 
with sewage matters aud littered with garbage and filth of all kinds.’ 
The narrow gullies which give access to these huts are in keeping 
with the general character of the bastis, and we may well wonder 
that epidemic disease is not always present.” 

The probabilities are that the plague will continue in Bombay, 
Caleutta, and Madras until it dies out from want of susceptible 
material. It is not at all likely, with the conditions in these cities, 
such as have already been described, that sanitary measures suffi- 
ciently energetic to destroy the bacillus will be resorted to. For 
some years to come these cities are likely to harbor the infection, 
and will remain, as they are now, nurseries for the disease. 

The plague has not confined itself to the large cities of India, 
but has spread all over that country. It has extended into the 
northwestern provinces, has crossed the frontier, and passed into 
Baluchistan and Afghanistan. In many of the interior cities it has 
proved quite as fatal, in proportion to the population, as at Bom- 
hay and Caleutta. At Poonah the mortality has during some wecks 
been as high as eighty per cent of the cases, and four hundred 
deaths a week have been reported. At Sholapore, in the Punjab, 
far to the northwest of Bombay, the disease has prevailed in epi- 
demie form. 

With the plague widely diffused over the Indian empire, what 
measures have been taken to prevent its spread to other parts of 
the world? There are two routes hy means of which the disease 
may pass from India to Europe. One of these is by ship through 
the Red Sea, the Suez Canal, and the Mediterranean; the other is 
overland from the northwestern provinces of India through Af- 
ehanistan into southeastern Europe. In fact, there are three over- 
land routes from northwestern India into Europe. One of these 
leads from Lahore, the eapital of the Punjab, through Afghanistan 
into the Transcaspian Provinee of Russia. The Transeaspian Rail- 
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way extends from Samarkand, a place of about thirty-five thousand 
inhabitants, through the desert to the Caspian Sea at Ouzoun Ada. 
The latter place is connected by steamer with Baku and the Russian 
railroad system. The second overland route starts from the north- 
western provinces, or Afghanistan, or Baluchistan, passes through 
Persia, extending on up between the Caspian and Black Seas, and 
crosses the Caucasus Mountains in the neighborhood of ‘Tiflis. 
Both of these routes are quite extensively traveled and _ pass 
through cities of considerable commercial importance. Samar- 
kand has extensive manufactures of cotton and silk, and carries on 
considerable trade by means of the Transcaspian Railway with Eu- 
ropean Russia. The second route passes through Teheran, the 
capital of Persia, with a population of about two hundred and 
twenty-five thousand. This route is also largely employed by com- 
mercial travelers, especially from Russia. The third overland 
route passes through Persia and Turkey in Asia up to Constanti- 
nople. This route can not be called a commercial highway, but it 
is used to a considerable extent, especially by pilgrims, and sinee 
at no point do travelers along this route come in contact with Euro- 
pean guards against the plague, it is most likely that the pest will 
find its way into Constantinople by this avenue, if at all. The 
first two overland routes are guarded by Russian medical inspec- 
tors. Russia has not been slow to protect itself against the intro- 
duction of this epidemic. In December, 1896, the following lines 
of action were determined upon, and have apparently since that 
time been carried out quite thoroughly: First, Russian medieal men 
were sent to the larger cities of Persia, such as Teheran and Me- 
shed, for the purpose of watching the approach of the plague. All 
Russian consular officers in Persia were requested to inform these 
medical men of every rumor of the epidemic. Second, points of 
embarkation on the Persian shore of the Caspian Sea have been 
watehed, in order to detect suspicious cases that might pass to Russia 
along this route. Third, observation stations have been established 
along the frontiers of the Transcaspian Provinee. Inspection offi- 
cers stationed at these places have been notified to close the fron- 
tier, with the exception of certain points where inspection stations 
have been established. Fourth, inspectors have also been placed 
to guard the region of Tiflis against the introduction of the plague 
from both Persia and Turkey. For the reasons above mentioned, 
it seems to me probable that if the plague reaches Europe, it 
will likely do so by way of Turkey in Asia, across the Bosporus 
into Constantinople. The large number of pilgrims passing along 
this ronte, with the Turk’s well-known fatalistic belief, render it 
quite probable that infection gathered anywhere along the route 
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may be carried into Europe. Sinee several places in Hedjaz, along 
the eastern shore of the Red Sea, have already become infected 
with the plague, it is by no means improbable that the disease may 
find its way into the Balkan Peninsula. There are also several 
centers of infection along the shores of the Persian Gulf. It will 
be seen from these statements that Mohammedan pilgrims are ex- 
posed to the infection. Indeed, already the disease has been de- 
tected among these pilgrims on steamships in the Red Sea. 
Certain international measures for the restriction of the plague 
were formulated at the Sanitary Convention of Venice in 1897. 
Nearly all eivilized nations sent representatives to this conference, 
and certain general rules were adopted. Necognizing the fact that 
Mohammedan pilgrims from infected districts in India, coming to 
Meeca and other places along the eastern shore of the Red Sea, 
would mingle with those of like faith from Turkey and northern 
Africa, special rules concerning pilgrims were adopted at this con- 
ferenee. It should be understood, however, that these rules are 
likely to prove efficient safeguards only among those pilgrims who 
travel by sea. In the first place, the conference made certain regu- 
lations concerning the construction and sanitary arrangements of 
pilgrim ships. The upper deck must be kept clear for these people, 
and on the main covered deck every pilgrim has to have at least 
sixteen square fect of surface. Every one embarking on a pilgrim 
vessel must pass a medical inspection. No sick person or one sus- 
pected of having an infectious disease is allowed to go on board. 
The number which the vessel is allowed to carry is determined 
beforehand, and the names of all passengers and their home resi- 
dences are recorded. The ship must supply wholesome water 
and inake provision for food, proper in quality and sufficient in 
quantity. Every vessel carrying pilgrims must have on board a 
medical officer and a disinfecting stove. Details are given con- 
cerning the sanitary regulations during the voyage. All pilgrims 
are lauded on the island of Camaran, in the Red Sea, before being 
allowed to disembark on the last stage of their journey. The pe- 
riod of detention from healthy ships at this place extends through 
only three days. Jf no disease appears during this time, the pil- 
grims are allowed to embark again, and go directly to Jeddah. If 
disease appears cither before or after landing at Camaran, the pil- 
erims are detained at least ten days from the date of the last ease. 
Arriving at Jeddah, they are no longer under international sani- 
tary regulations, and any control exercised over them at that time 
must be administered by Turkish authorities. Just here, in my 
opinion, Hes the greatest danger so far as pilgrims are concerned. 
It is truce that the conference made certain recommendations and 
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formulated certain rules concerning the return of those pilgrims 
going to the north or into Egypt, but the fact must not be over- 
looked that these restrictions are applicable only to those who go by 
sea. No restrictions are placed upon Mohammedan pilgrims re- 
turning from Mecea to India. India is already so generally in- 
fected that such restrictions have been deemed unnecessary. 

The following is a general statement of the rules applicable to 
vessels coming to European ports from India through the Suez 
Canal: All vessels that have been ten days or longer at sea after 
departure from an infected port are allowed to pass through the 
canal without question and without precaution. Suspected vessels 
or those which have been at sea less than ten days sinee departure 
from an infected port, and which are provided with a medical officer 
and a properly equipped disinfecting plant, are allowed to pass 
through the canal in quarantine. This means that while passing 
through the canal there shall be no communication between those 
on board the vessel and those on the Jand. Other suspected ves- 
sels are compelled to proceed to the Wells of Moses for disinfection. 
Here the passengers and crew are disembarked, isolated for twenty- 
four hours, and their effects disinfected. At the same time the 
contents of the ship undergo disinfection. If the plague be found 
on board, all passengers, as well as the crew, are detained for a pe- 
riod not exceeding ten days. All clothing, the cargo, and the ship 
itself are disinfected. When a vessel passes through the Suez 
Canal in quarantine, notice of that fact is telegraphed to the coun- 
try to which the vessel is going, and it is not allowed to land else- 
where. 

Should the plague appear in any Enropean country, the follow- 
ing rules were formulated to prevent its spread: (1) Whenever a 
case of the plague appears in any country the sanitary authorities of 
that country must give immediate notice to all other countries rep- 
resented in the conference. This notice may pass through diplo- 
matic or consular agencies, or it may be sent directly by telegraph. 
After this the sanitary authorities of the country in which the 
plague has appeared shall inform other countries at least once a 
week concerning the progress of the disease and the measures re- 
sorted to to prevent its spread. 

(2) When an infected person enters a country by rail or other 
conveyance overland, disinfection of his person and personal effects 
is made obligatory. Land quarantine is condemned, and it is ree- 
ommended that modern disinfection be practiced in its stead. Each 
country, however, may reserve the right to close its frontier against 
any other country in which the disease exists. It is recommended 
that medical inspection along the frontier be established in con- 
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nection with eustom-house examinations, in order to prevent un- 
necessary delay in travel. Passenger trains and postal cars are 
not to be detained at any frontier, but if a car be found to contain 
a real or a suspected case of the plague, this ear shall be detached 
from the train at the frontier or at the nearest station thereto and 
its contents disinfected. 

(3) Travelers coming from infected countries may be, at the 
diseretion of the sanitary authorities, detained under observation 
for a period not exeeeding eight days. Individual governments 
are allowed to take any special measures that may be deemed wise 
against the importation of the disease by means of gypsies, vagrants, 
and inmigrants. 

In formulating the above-mentioned rules to prevent the im- 
portation of the plague into Europe the members of the Venice 
Congress seem to have been thoroughly convineed that the longest 
period of incubation possible in this disease is ten days. It seems 
to have been assumed that if a vessel had been for ten days or 
longer at sea after departure from an infected port, and no cases of 
the plague had developed up to that time, there could be no danger 
of this vessel carrying the infection. It appears to me that a safer 
eourse would have been to require inspection of all persons and 
things going on board a vessel leaving an infected port, and the 
thorough disinfection of certain things, at least, on such vessels ar- 
riving at uninfected ports. The disinfection of a ship and its eargo 
by means of steam is not at present a very costly procedure. 

Sinee the plague, if it reaches America at all, must come to us 
by sea, it may be of special interest to inquire coneerning out- 
breaks of this disease on board ship. In making this inquiry we 
will confine ourselves to sueh eases as have occurred within the past 
two vears. In March, 1897 (1 have been unable to ascertain the 
exact date), the transport Dilwara left Bombay, bound for South- 
aupton, with a regiment of English soldiers, together with their 
wives and elildren. On Mareh 18th, while the vessel was in the 
Red Sea, a child died of the plague and was buried at sea. On ar- 
riving at Suez the persons who had been in immediate contact with 
the child were transferred to the Wells of Moses and properly dis- 
infected. After this had been done, the vessel was allowed to pass 
through the Suez Canal in quarantine. No fresh ease oecurred, 
and the vessel arrived at Southampton April 6th. Wfere all arti- 
cles which might possibly contain infection were disinfected, the 
passengers were allowed to go to their homes, and the troops were 
placed in barracks. No other cases resulted. 

On July 6, 1897, one of the crew of the Carthage, of the Penin- 
sular and Oriental Company’s line, was attacked with the plague. 
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The ship was then in the Arabian Sea. Two days later the sick 
man, with two other members of the crew detailed to attend hin, 
was landed at Aden. Six days later a second member of the crew 
was attacked with slight symptoms of the plague. This fact was 
reported when the vessel passed Malta. The Carthage had in- 
tended to stop at Marseilles, but, on account of the plague on board, 
continued its course to England. Doth of these patients were iso- 
lated by being placed in a large boat hung at a height at the side 
of the vesscl so as to avoid communication with others on the ship. 
When the vessel arrived at Plymouth the passengers were allowed 
to depart to their respective homes. The only precaution that was 
taken consisted in ascertaining the destination of each person, and 
informing the health authorities of the places to which these people 
were going. The Carthage had on board a steam disinfector, and 
everything that had been exposed to the infection was thoroughly 
disinfected. On arrival at the port of London the second patient 
was isolated until he recovered. No cases developed in England. 

On December 7, 1897, the Caledonia arrived at Plymouth, Eng- 
land, from Bombay, without touching at any Mediterranean port. 
While in the Red Sea two lascars developed symptoms of the 
plague. They were landed at Suez, and no further outbreak oc- 
eurred. When the ship reached Plymouth one hundred and sixty 
passengers were landed, and their names and addresses forwarded 
to the local authorities of their respective destinations. After 
proper disinfection, the ship proceeded to London. 

In December, 1898, a case of plague developed on the Gol- 
conda while at Marscilles, on her way from Bombay to London. 
The ship proceeded immediately, the patient was landed at Plym- 
outh, proper disinfection was carried out, and no other cases de- 
veloped. This is a proof that the assumption that a vessel is safe 
from infection after ten days have passed since leaving an infected 
port is fallacious, as this time was exceeded between Bombay and 
Marseilles. 

The report that the Nippu Maru recently arrived at San Fran- 
cisco with the plague on board has proved to be erroneous. 

In September, 1896, a Portuguese-Indian steward died at the 
Seamen’s Hospital, at Greenwich, England, very suddenly. This 
man was in the hospital for only forty-eight hours, and no one sus- 
pected the plague at that time. On the last day of October of the 
same year another patient in the same hospital was taken ill and 
died with symptoms of the plague. Bacteriological examinations 
of the glands of the body of the second man were made, and a 
bacillus which presented the well-known characters of the plague 
bacillus was found. The vessel on which the Portuguese steward 
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came to England left Bombay about the end of August, 1896. 
There was ut that time no official knowledge of the existence of the 
plague in Bombay, but it probably existed there. This is another 
evidence of the fallacy of the belicf in the ten days’ period of 
incubation. It seems quite evident to me that the Hnglish au- 
thorities lay too much stress upon the period of incubation, A 
man leaving Bombay or any other infected port may carry the 
bacillus under his finger nails, elsewhere on his person, or in his 
clothing, and may not become infected until many days after leav- 
ing the infeeted place. Careful inspection and thorough disinfec- 
tion of all vessels coming from infected ports should be insisted 
upon. It has been abundantly demonstrated by the history of the 
plague, as well as that of other infectious diseases, that the old plan 
of detention in quarantine is a relic of bygone times. Detention 
is ernel, dangerous, and inefficient; inspection and disinfection are 
rational and efficacious. 

The modes of infection with the bacillus of the plague are as 
follows: (1) By inoculation. The history of the present epidemic 
in Asia recounts several instanees of inoculation with the plague 
bacillus. On June 22 or 23, 1896, while making a post-mortem 
examination, Professor Ayoama, of Tokio, one of the Japanese 
commissioners sent to Hong Kong to study the plague, scratched 
the third finger on his left hand; on June 27th he again scratched 
himself on the end of the right thumb; on the evening of June 28th 
he felt ill, and had a temperature of 101.6° F.; he slept well durmg 
that night, but during the afternoon of June 29th he had a tempera- 
ture of 105° F. At that time a bubo was found in the left axilla, 
and there was well-marked lymphangitis of the right arm.  Pro- 
fessor Ayoama has described his own case as follows: “On June 
28th, after having finished a dissection, I took my meal about halt 
past two and did not enjoy it. After the meal I went upstairs, 
when at certain movements of the arm I felt a slight pain in the 
left armpit, and on fecling with my finger I found some slightly 
enlarged glands present. In the evening I felt very ill, depressed, 
aud Jangnid, burning hot along the whole of the back, while the 
thermometer showed normal temperature. As Mar. Kitasato and 
J had invited guests that evening, I was present at supper. I had 
no appetite, aud felt so Jangnid that I often wished to withdraw. 
At half past eleven I hurricd to my room, when T found my tem- 
perature was 89°C, I took one gramme of quinine, and slept well. 
Next morning I awoke and noticed, on the under side of the left 
ring finger, a small, whitish-vellow blister, and then, along the 
back of the hand, a red line. From this time I remembered noth- 
ing for more than two wecks.” 
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Dr. Ishigami, another of the Japanese commission in Hong 
Kong, also inoculated himself with the plague while making a post- 
mortem examination. 

A patient, while delirious with the pnenmonice form of the 
plague, expectorated into the face of an English nurse caring for 
him. Within a few hours the eve on that side of the face became 
inflamed; later the parotid and cervical glands became involved, 
and the nurse died. Other illustrations of inoculation with the ba- 
eillus of the plague might be given. Dr. Wyssokowiteh and Dr. 
Jobobat believe that the bacillus can penetrate the unbroken skin. 
In support of this belief they report some experiments made by 
them upon macaque monkeys. They found that when a needle 
was dipped in the culture of the plague bacillus and drawn across the 
palm of the hand of one of these monkeys, without making any 
visible scratch, the animal speedily developed the disease. How- 
ever, this does not prove that the bacillus will penetrate the un- 
broken skin of man. 

(2) By inhalation. That the pneumonie form of the plague 
results from inhalation of the bacillus ean not be doubted. Afon- 
keys caused to inhale the bacillus develop this form of the disease. 

(3) By deglutition. That the disease may be acquired by tak- 
ing the bacillus into the alimentary canal has been demonstrated 
by experiments upon animals of various kinds. 

The sputum of patients suffering from the pneumonie form of 
the disease is filled with the bacilli. The germs are also found, 
sometimes at least, in the discharges from the bowels and kidneys. 
That the infection may be transported in clothing and rags has been 
long known. The following extract from a memoir by Sir John 
Hay, then minister from England to Morocco, indicates that the 
plague was introduced into Morocco in 1826 by means of infected 
articles of clothing: “ The danger from plague by contagion can not, 
however, to my-mind be called in question. That dire disease was 
introduced into Morocco about the year 1826 by an English frigate, 
which our Government had dispatched to Alexandria, where the 
plague was then raging, to convey from that port to Tangier two 
sons of the Sultan, returning from a pilgrimage to Mecca. No 
case of plague or other illness had occurred on board the frigate 
during the voyage, and the Sultan’s sons and other passengers were 
allowed to land at Tangier. 

“The customs ofticers, being suspicious that, in the numerous 
boxes brought by the pilgrims who had been permitted to embark 
with the Moorish princes, contraband goods were being smuggled, 
caused some of the cases to be opened. One contained Egyptian 
wearing apparel, which the owner said he had bought second hand, 
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and subsequently eonfessed had belonged to a person who had died 
of the plague in Alexandria. The two Moorish officials who 
opened the boxes were attacked with the plague that night and 
dicd ina few hours. The disease spread rapidly throughout Mo- 
roceo, carrying off eighty per cent of those who were attacked.” 

J mention these facts in order to emphasize the desirability of 
disinfecting all articles liable to carry the infection coming from 
infeeted places. 

Professor Haffkine’s preventive inoculation against the plague 
is still being largely employed in India. This consists in injecting 
hypodermically sterilized cultures of the bacillus. No curative 
action is claimed for this treatment, but it is believed to be pro- 
tective against the disease. It is stated that more than cighty thou- 
sand people in India have undergone this form of vaccination, and 
that the death rate among these has been exceedingly low. How- 
ever, it is well to be eareful in aceepting statistical statements on 
a matter of this nature. In the first place, it is probable that only 
the more intelligent will submit to vaceination, and these will also 
employ other means of protecting themselves against the disease. 
In the second place, there are many thousands of people exposed to 
the infection, or at least live in infeeted districts, who have never 
been vaccinated and who do not aequire the disease. 

Three kinds of serum have been used as curative agents in the 
plague. In 1896 M. Yersin began the use of a specially prepared 
serum In China. The first eases treated with this preparation did 
nnusually well, and it was hoped that most valuable results would 
follow from its more extended use. This serum is prepared after 
the manner of the antitoxine used in the treatment of diphtheria. 
That used most largely in India is made at the Imperial Institute 
of Experimental Medieine in St. Petersburg. Numerous physi- 
clans in India have reported upon the action of this serum, and 
none of them favorably. Very reeently Dr. Clemow treated fifty 
eases With this serum, and compared them with fifty other cases 
treated without the serum. Every other case was selected for the 
serum treatment. The mortality was exactly the same im each 
group, forty patients out of fifty dying. 

The second serum is that prepared by M. TNoux, of the Pasteur 
Jnstitute in Paris, This is practically the same as the preparation 
made by M. Yersin, and the results obtained are equally unsatis- 
factory, Jn 1897 the writer liad the privilege of observing, both 
at Paris and at St. Petersburg, the preparation of these agents, from 
Which at that time great results were expeeted. A third prepara- 
tion is nade by Professor Lustig, of Florence. JT have heen unable, 
so far, to find any detailed account of the method followed by Pro- 
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fessor Lustig in preparing his serum. From all that I ean learn, 
however, it is not a serum, but a sterilized bacterial culture; at any 
rate, Lustig’s preparation has proved probably least valuable of all. 

At present (July, 1899) the plague prevails throughout India, 
and has appeared at various places in Baluchistan and Afghanistan, 
at Samarkand in the Transcaspian Province of Russia; in Persia, 
at Bassorah and other points along the Persian Gulf; at several 
places along the western shore of the Red Sea; at Suez aud Alex- 
andria; at Tamatave, in Madagascar; at Port Lewis, Mauritius; at 
Penang, in the Straits Settlements; at Amoy and Hong Kong, 
China; and at numerous places in Formosa. Tor reasons already 
given, it will not be at all surprising should the recent report that 
the plague had appeared in Constantinople prove to be true. If 
it once reaches that place, it is more than likely that it will become 
seattered throughout the Balkan Peninsula. The sad death of 
Professor Miller and his laboratory servant, at Vienna, from the 
plague bacillus which Professor Miller brought from Bombay, 
shows the necessity for caution in handling the germ of this disease. 

Are we in America in danger of the plague? I will have to 
answer this question very much as I did two years ago: “ Yes, we 
are in danger; but this danger, being foreseen, may be casily 
avoided.” In my opinion, our most vulnerable point is along the 
Pacific coast. With the plague at Hong Kong, it is possible that 
it may be transferred to Manila, and the transports bringing sol- 
diers to this country may also bring the infection. IJlowever, I 
think the chances of this happening are small. The length of time 
required to make the voyage from Manila to San Francisco is so 
great that, with the infection on board, it would be almost certain 
to manifest itself before reaching our shores, and, knowing its pres- 
ence on board a ship reaching San Francisco or any other point on 
the western coast, thorough inspection and disinfection will keep 
the disease out of this country. The probabilities are that for sev- 
eral years to come the larger cities of India, at least, will remain 
infected, and our sanitary authorities must be vigilant. The fact 
that, if the plague reaches us at all, it must come by sea, that a long 
voyage must be made before it can reach us, and that the disease 
will most probably appear on board ship before arrival at any 
American port—all these conditions are in our favor. The Gen- 
eral Government should take upon itself the control of all meas- 
ures to prevent the introduction of infectious discases from with- 
out. Quarantine detention is a relic of ignorance of the true 
nature of infectious diseases. All transports and other vessels be- 
tween Manila and this country should be provided with proper 
disinfecting apparatus. The Government should supply the Ma- 
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rine-ITospital Service with every needed equipment, and if this be 
done the plague ean enter America only through incompetency in 
that service. There is another souree of danger on our Western 
coast that must not be overlooked, The plague is now widely dis- 
tributed in Forniosa, which is under the control of Japan, and our 
intercourse with the last-mentioned country should be most eare- 
fully watched. 


TUSKEGEE INSTITUTE AND ITS PRESIDENT. 
By M, B, THRASHER. 


eee ee is a county town in the State of Alabama, not far 
from Montgomery. It is near the center of that part of the 
South commonly spoken of as the “ black belt,” because the negro 
inhabitants there greatly outnumber the whites. The town is one 
of the oldest in the South. It is said, in facet, that when De Soto 
inade his famous journey across that part of the newly discovered 
continent he found an Indian village of the same name on the site 
of the present town. Tuskegee is five miles from the main line 
of the Southern Railroad, with which it is connected at Chehaw by 
ineans of a narrow-gauge road. 

Tuskegee, as the word is oftenest used now, means the Normal 
and Industrial Institute, situated a mile out from the town and 
forming a little settlement in itself. This is the great school for 
young negro men and women whieh Booker T. Washington has 
built up, and of which he is the principal. The pupils who attend 
number a thousand each year. It is the largest school for colored 
people, managed by colored people, in the United States. There 
is no one connected with the school, except some of the members 
of the board of trustees, who is not of the race which the institute 
is designed to help. 

Turkegee Institute is so entirely the result of Booker T. Wash- 
ington’s labors, and his life has becn so interwoven with the devel- 
opment of the school, that a brief account of his boyhood and youth 
is almost Mdispensable to a complete description of the institute, 
paruicularly as the conditions with which he struggled were so gen- 
crally those which coufronted all of the negroes at that time. 

Booker T. Washington was born a slave in Virginia, not long 
before the breaking out of the war. It secms strange that a man 
who is so widely known to-day and is so universally respected as Mr. 
Wa-lington, when asked how old he is should be obliged to reply 
that he does not know, vet such is the ease. The birth of one more 
black babies on a large plantation at that time was a matter of too 
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litth) moment to have sufticient notice taken of it to accurately fix 
the date. Ile was a boy old enough during the war, though, to 
know something of the struggle going on around him, for, speaking 
in pubhie of Lincoln onee, 1 heard him say: “ My first acquaintance 
with our hero was this: Night after might, before the dawn of day, 
onan old slave plantation in Virginia, T recall the form of my 
sainted mother bending over the bundle of rags that enveloped my 
body, on a dirt floor, breathing a fervent prayer to Heaven that 
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‘Massa Lincoln might sneceed, and that some day she and Timight 
he free.” 

Another ineident of those days T have heard him tell of in these 
words: © Word was sent over the plantation for all * the hands’ 
to come up to the obig house. We went, and to us men, women, 
and children gathered in the yard some one standing on the veranda 
read a paper. Twas too young to understand why the men and 
women aveund me shonld have begun te shout, * Tatlelujah! Praise 
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de Lawd!* when the reading was finished, but my mother, bending 
down to where [ was clinging to her dress, whispered to me that 
we were free.” 

Not long after the close of the war the Washingtons left the 
plantation and went to West Virginia, where, in the coal mines, 
work could be had which would pay money wages. At first Booker 
worked in the mines with his brothers, but he soon became dissatis- 
fied with the chance for improvement which that work afforded. 
“The first thing that led me to study,” he has said, “ was seeing a 
young colored ian slowly reading a newspaper to a group of eol- 
ered people who surrounded Inm with open months and gaping 
eyes, He was alinost a god to them.” The chance to study was 
soon found, An energetic woman of kindly nature hired the 
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young colored boy te work about her house as a general elore-boy. 
Finding that he was anxious to learn, she offered to teach him to 
read in the spare minutes of his work, and did so, One day he 
overheard a oman talking about Hampton, where General Arm- 
strong had already begun his noble work. This, the man said, was 
a place where black bovs could go to school. and at the same tine 
work to pay their way. “ As soon as T heard that,” Mr. Washing- 
ton has said, * Tamade up ay mind that Hampton was just the place 
for me, and that I would go theres I started, although I had no 
money and did not even know where Hampton was. 1 felt sure T 
could inquire the way as L went, and work my passage. I walked 
a good share of the way, heg@ed some rides, and when I lad earned 
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any ineney wlieh T could spare, paid my fare to ride on the trains. 
Preached Miehmond, Virginia, one night too late to get any work, 
and [was entirely out of money, While Twas walking about won- 
dering where [would 
ect a lodging, FT hap- 
pened to see a mice 
dry place under a 
stretch of plank side- 
walk. Watching my 
ehanee when no 
one was looking, | 
erawled in and enrled 
up to sleep. The 
next day 1 was so 
fortunate as fo get 


work helping to un- 
load a vessel, and, as 
the job lasted sev- 
eral days, To eame back each might to my lodging under the side- 
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walk, thns saving allay wages except the little required tor food. 
ln this way Tawas able te get money cuough to carry ine the rest of 
the way to Tampton, and leave me fifty cents when | got there.” 

In these days of cutrance examinations to Various stitutions 
of learning, it is iuteresting to read of the examination which young 
Washington was required to pass before he could enter TTampton. 
Ile tells us of at thus: * OF course,” says he,“ they knew nothing 
ofane, and, after my long tramp, days of lard labor and nights of 
sleeping in barns and under sidewalks, PE suppose T could not have 
presented a very prepossessing appearance, After looking me over 
Ina hot very encouraging manner, they eave mea broom and took 
ne into a room, whieh they told me to sweep. TP stppose |} swept. 
that room over three or four times before | was satistied to call it 
done, when a teacher came in and took her handkerchief and wiped 
the walls to see df she contd find any dust on them. After that they 
said | condd come to the school, Se vou see TP passed iv exami- 
nation, 

“At Hampton TP found the opportunity, in the way of build- 
ines, Teaehers, and industries provided by the generonns, to get 
tratning in the class room, and by practical toneh with industrial 
life to learn thrift, ceonomy, and push. TP owas surrounded by an 
atmosphere of business, Cluristian diilience, and a spirit of self- 
help that seemed to have awakened every faculty within me, and 
eansed me for the first tine te realize what it meant to be a man 
Instead of a piece of property. 
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“Winle there } resolved that, when T had finished any course 
of training, | would go tte the far South, ite the * black belt” of 
the South, and give my life te providing the same kind of oppor- 
tinnty for self-reliance and self-awakening that TE had found pre- 
vided forme at Hampton. My work began at Tuskegee, Alabama, 
in Psst, ina stnalb shanty and chureh, with oue teacher and thirty 
students, without a dolthar’s worth of property. The spint of work 
and of industrial thrift, with aid from the State and generosity 
from the North, has enabled us to develop an institution of a thou- 
sand stndents, gathered frou: twenty-six States, with cighty-oue 
lnstrauctors and thirty-cight buildings. 

* Tam sometimes asked what is the object of all this onthiy of 
energy and money, ‘To that Lworld answer that the needs of the 
ten auillion colored people in the South may be roughhy <aid te 
he food, clothing, shelter, education, proper habits, and a settle 
went of race relations, These ten uation people ean uot. he 
reached by any direct ageney, but they can be reached by sending 
out among them strong selected voung men and woren, with the 
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proper training of the bead and hand and heart. who will live 
auiong these dasses and show them how to lift themeclyves up. Phe 
problein that Tuskegee Lustitute keeps before itself is how to pre- 
pare these leaders.” 

The first tune TP owent to Tuskegee LE happened to ride for half 
aday thronehl the State of Georgia in the same seat in the ear with 
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aman whose conversation showed him to be one of the class to 
whom the designation “ unreconstructed ” has sometimes been ap- 
plied. An offieer in the Confederate army, he had accepted the 
situation at the close of the war, but now, after thirty years, al- 
thengh he spoke of existing conditions without bitterness, he spoke 
of them with Httle or no sympathy. To had some doubt how he 
would connnent om amy errand, when | told him that J was on my 
way to attend the Negro Conference at Tuskegee. Imagine my 
surprise When he exclaimed: “ Going to Tuskegee, are you, to sec 
Booker Washington? Just let me tell vou there’s aman that’s got 
the might idea of things.  He’s teaching the negroes to work. I 
wish the South had a thousand Booker Washingtons.” This man, 
I learned afterward, when |] was in Atlanta, was one of the most 
prominent and successful business men of that city. 

The second day of my stay at Tuskegee, as P came out of the 
ride Innldings where the conference had been held, a young col- 
ored qnan waiting at the door accosted me. “Ts not this May. 
——,” he said, “and at the World’s Fair were vou not in charge 
of sueh an exhibit?” naming one of the educational exiibits. — I 
said Twas the man. * Dowt vou remember me?” he added, tell- 
ine me where he had been working at the time. f did remember 
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hin perfectly, and asked how he happened to be so far removed 
from Chicago, 

“lit aeas dikectdhis,” heen, “NeXt vert bawenk tothe Adlanta 
Exposition, = While there To heard Mr. Washington speak, and 
learned about his school where negro boys could learn a trade. [ 
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had always been at a disadvantage because | did not know how to 
do any kind of work really well. So ] came here and began to 
learn carpentering. [ have the trade nearly learned now, and 
when I graduate from here [ shall know how to really work.” 
Soon after beginning my long car ride from Tuskegee back to 
the North I stepped into the mail car on the train to post some let- 
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ters. The envelopes [ had used bere the imprint of Tnskegee tn- 
stitute in the corner, AAs I handed them to the postal clerk, he 
glanced at the primting im the corner and exclaimed: ° [ say, that 
Booker Washington is a wonderfa) man, ist he? I never saw 
hin, but he’s teaching those people there to work.” Then he went 
on to tell me about a young colored man whom le had known who 
had gone to Tuskegee and learned harness-inaking, and then come 
home to set up business for himself. This man told ine later that 
he had never been farther north than Louisville. 

It seeincd to me as if here was an interesting coincidence of 
unsought testimony, and all tending to show how consistently Tus- 
kegee teaches a gospel of work. Industrial traming goes hand in 
hand there, with mental and moral teaching, in earnest effort to 
help the thonsaud voung negro men and women there and make 
their lives count for the most possible for themselves and their race. 

Any one who has heard Myr. Washington speak at anv length to 
audienees of his own race knows how earnestly he advocates indus- 
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trial education for the negro, As might be expected, then, we find 
at Tuskegee practical hand training. The advantage is twofold, 
The students not only learn to work, but in doing so many are en- 
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abled to work out all ora part of the expenses which otherwise in 
Inany cases would dave prevented them frou remaining at the 
~chool, 

Of the thirty-cieht buildings at Tuskegee, all but the first three, 
and these are among the smaalest ones, have been built by the stu. 
dents, Several of the largest of these buildings are of brick, and 
the edueattonal process begins in the institute’s own briekward, 
Where a elass of muscular voung men are metking brieks under the 
direction of a eapable dustruetor, and am mikine them learn the 
trade which they expect to follow in after Wle.  Phis vard not only 
Inakes all the bricks the tustittite tees, bat tiaiuy thousand nore to 
be sold each vear for ase in the surrounding country, 

Ihhenrd Mr. Washington tell te an audience of fifteen hundred 
nevraG, 14 -Charlesians south Carolia, a charneteristie Sor" of. 
iesheentininig a? thischiacleenrd. ovine I dind) been: tecinige a 
while at Tuskegee” he satd, "TP hegan to feel that } was partly 
throwing away iy time teaching the students only books, without 
vetting hold of them in their home life and without teneling them 
how to eare for ther bodies and low to work. T looked abont for 
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some land, and found a farm near Tuskegee which could be bought. 
[ had no money, but a good friend had confidence enough in our 
prospects to loan me five hundred dollars to pay dow toward the 
land so as to sceure it. After that it was not long before | had 
the school moved. Then | would teaeh the bovs for a part of the 
day, and then for the rest of the fume take them out of doors with me 
to help clear up the land. In that way we did all the work we pos- 
sibly could. When it cane to making bricks for a building, though, 
we were stuck. We could make the brieks, and did, but none of 
us knew how to burn them. For that it was ecessary to have a 
skilled man, who must be paid. Dowas out of money by that tine, 
but LT owned a gold watch. This 1] took to a pawnshop and raised 
all { could on it. The money T got was enough to pay a inan to 
buon the brieks and teach us so that we could do the next ones our 
selves. That wateh is in pawn vet, but we have got thirty-eight 
buildings.” 

Another class of young men are learnmg brieklaving. They 
take the bricks as they come from the vard and pnt up the walls of 
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the buildings, while the carpenters do the woodwork. The classes 
in woodworking are among the most Impertant at the school. The 
Institute now owns a large tract of valuable timber Lind, wlile 
among the industrial buildings on the grounds is a good sawiull, 
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equipped with the necessary machinery. Whatever lumber is 
needed in the ereetion of the buildings is cut on the timber lot, 
drawn to the niall, and sawed. In this way one class learns to saw 
and handle lumber. Besides the reg- 
ular carpentry classes, joiner work 
and carriage-making are carried on. 
A large part of the furniture in the 
buildings, including the beds, tables, 
and chairs in the dormitories and din- 
ing rooms, Was built m this way. All 
the carts, wagons, and carriages which 
are used about the place were built 
in the carriage shop, and the hickory 
hunber wagons turned out there have 
<o good a reputation that all not 
needed on the place are sold readily 
to be used on the near-by farms. 
The carriages are painted, ironed, and 
trimmed by the young men, and 
no better proot of the workman- 
slap can be asked than some of the 


* Beirptye a Thar > MIbtivery rides I lave had in them abont Tus- 
DEPARTMENT. 


kegee, 

The management at Tuskegee tries to have a building always 
in course of construction for the benefit of the bnilding classes. 
This year they are erecting a trades-school building. Last year 
they built a handsome brick chureh, which will seat two thousand 
persons. The building of this chureh shows well what the sehool’s 
binlding classes can de. The designs were drawn by Mr R.R. Tay- 
lor, the voung colored man who is the instrnetor in mechanical and 
architectural drawing. One of lis pupils designed the cornices 
with whieh the building is finished, and another designed the pews 
Which furmish it. These pews were built in the school’s joiner 
shop. The bricks were all made in the school’s briekyard, and laid 
by the students. Men learning slating and tinsmithing covered 
the roof, and the steam-heating and electrical apparatus were also 
putin by the students, although this is one of the first of the build- 
ings Where the students have been sufficiently advanced in those 
trades to do the last-named work. 

As it was determined to cinploy only negroes as instruetors at 
Tuskegee, it was at first dificult to find enough men and women of 
that race skilled in the arts and trades whieh it was wished to have 
taueht there, and teachers were brought to the institute from all 
over the country. Now, however, as each vear sees the industrial 
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classes better under way, the tide is setting out, and Tuskegee 
yearly turns out teachers of trades, both men and women, who are 
saverly sought by other institutions whieh are coming to see the 
valne of industrial training. In many cases these teachers go to 
such positions at lower wages than they might hope to earn if they 
went to work at their trades, but they do this because they feel 
they have a duty to the mstitute and to the friends who have sus- 
tained it, to help extend its influence as widely as hes within their 
power. The question is often asked if a negro having learned a 
trade can find work at it. Ido not think that the Tuskegee stu- 
dents who have thoroughly fitted themselves feel any anxiety about 
this. IT remember speaking on this subject to the teacher in the 
harnessnaking and saddlery department, a good workman and a 
superh physieal specimen of a aman. He told me that during the 
long summer vacations he had left Tuskegee, and had never had 
any trouble in getting work and keeping it m shops in Moutgomery 
aud other towns of the State. 

Among the buildings at Tuskegee is a foundry and machine 
shop, which is always full of work, especially in the way of repairs 
upon agricultural machinery for the farmers about Tuskegee, be- 
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cause there is no other shop of the kind within thirty miles at least 
which has facilities for doing such heavy work as this. Printing, 
tailoring, blacksmithing, and painting are taught. Since a large 
proportion of the students at Tuskegee are young women, arrange- 
ments are made to furnish opportunities tor them also to learn 
to work. They do all the work of taking care of the dormitories 
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and dining reoms, learn plat and fanev cooking, eandy-making, 
millinery, dressmaking, and all the most modern methods of Jaun- 
dry work. One class learns nursing, under the direction of a ca- 
pable tramed nurse, 

Ih speaking of the trades taught at Tuskegee, it should be re- 
membered that agnenlture is reckoned among them, and one of 
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the most important. A verv large percentage of the negroes of 
the South must continue to live upen the plantations and @ain a 
living by tilling the soil As a general thing theiv knowledge of 
how to best do this is Jamentably defieient, and they labor under 
creat disadvantages. They de not own their land, but rent it at 
muinous rates. They mortgage their crops and eat then up before 
they are harvested. Phey plant nothing but cotton, becanse that 
is about the ouly erop that can be mortgaged, and are therefore 
obheed to buy food at any exorbitant prices which the dealers may 
demand.  Puskegee tries to remedy these evils by teaching the 
voung nen who come there the best methods of moder farniaine. 
If the farmers’ sous can renuin only a short time they carry: back 
to the home plantations some new ideas to put in practice there: 
then renin tor the tlh terme or threcortoter vedrs: they are 
fitted to take full charge of the work on any large plantation. The 
Institute: has a farm oon whieh are raised the crops best adapted 
to the soiband climate of that part of the South. The amen whe 
have charge of this work ave among the most able in the entire 
foree of thstrietors. Mir CL W. Green, the fara superintendent, 
his ne stperior ti the South as a practien! farmer Mr George 
W. Carver, the head of the agricnttiral departirent, is a eridiate 
of the Lowa State College. “Po omy mind, ne more valuable text- 
book for Southern schohkius could be fiammished than a little pan 
plilet which thas aan has reecnthy issied, telling law dre raised be- 
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tween’ two hundred and three hundred bushels of sweet potatoes 
from an acre of ground, whereas the average vield of that crop in 
the same part of the country is less than fifty bushels to the aere. 

Tuskegee has a large herd of cows and a good dairy and cream- 
ery, In whieh a class of men receive instruction in dairy work, An 
ineident whieh occurred in connection with this dairy fiumishes a 
story which Mr. Washington likes to tell, because it illustrates a 
point which he constantly impresses upon lus colored audiences. 
One of the surest ways to abolish the color lime, he tells lis hearers, 
is to learn to do some kind of work so well that vour services will 
be really needed. 

“There came to my knowledge,” says Mr. Washington, * the 
fact that the owners of a certain creamery were in search of an 
able superintendent. We had just graduated aman who was thor- 
oughly capable in every way, but he was just about as black as it is 
possible for ainan to he. Nevertheless, [sent lim on to apply for 
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the place. When he made his errand known to the owners they 
looked at him and said: 

“* \ colored man? Oh, that would never do, von know.’ 

“The applicant for work said very politely that he had not 
come there to talk about his color, but about the making of butter. 
Still, they said he would uot do. 

“Finally, however, something the man said attracted the atten- 
tion of the owners of the creamery, and they told him he meht 
stay two weeks on trial, although they still assured him that there 
was no possibility whatever of their hiring a colored man. He 
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went to work, and when the report for the first week's shipment of 
butter came baeck—would you believe it¢—that butter had sold for 
two eents a pound more than any butter ever before made at that 
ereamery! The owners of the establishment said tu each other, 
‘Why, now, tlis is very singular!” and waited for the second weck. 
When the returs for that week came back—a cent a ponnd more 
than for the week previous, three cents a pound more than the 
creamery’s best record before our man had taken charge of it—they 
didi’t sav anything. They just pocketed the extra dividend, as 
weleome as it was unexpected, and Inred the man for a term of 
vears. ‘That extra three cents a pound on the price of the butter 
he could make had knocked every bit of black out of the color of 
his skin so far as they were coneerned.” 
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Ont of the desire of Mr. Washington to help the strugeling 
negro farmers has grown one of Tuskegee’s greatest Institutions— 
the annual Negro Conference which assembles there each year. 
About ten vears ago Mr. Washington invited a few of the negro 
furmers who lived near Pnskegee to mect at the mstitute on a 
stated day “to talk over things.” Perhaps twenty men aecepted 
the invitation, ‘“Phese men, gathered in one of the smaller rooms 
of the institute, umder Mr. Washington's leadership disenssed the 
problems with which they had to contend, and different ones among 
them told how they had suceceded or failed. The meeting was felt 
to be so helpfial that another was planned for the next vear, From 
that small begiuming has developed a conference which now brings 
to Tuskegee, in Febrmiary of cach vear, two thousand persons, from 
a dozen States, and representing mauy ocenpations besides that of 
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farming. ‘These men and women are the parents of the generation 
which is at school at Tuskegee and similar institutions. These 
fathers and mothers lived “ too soon ” to be able to profit by such 
advantages. Few of them can read or write, and nearly all of them 
know by experience what slavery was. They see their children 
learning so much which was unattainable for them that they ask, 
“Ts there no chanee for us?” The conference is Tuskegee’s at- 
tempt to answer that ery. As one grizzled old negro preacher, 
whom I heard make the opening prayer one year, said, * O Lawd, 
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DELEGATES TO THE TUSKEGEE NEGRO CONFERENCE, 


we wants ter tank de for dis, our one day ob schoolin’ in de whole 
year.” 

Beginning with this vear the conferences will be held in the 
new chureh, which will comfortably seat all the delegates. Until 
this chureh was completed, though, there was no audience room at 
the institute which wonld begin to accommodate all who came, and 
the sessions were held in a rude temporary building, which was also 
utilized tor chapel and eraduation exercises. Convenient as the 
new church is in every way, T shall always miss the unique gather- 
ing in that old pavilion. Imagine a broad, low building of un- 
planed boards, its floor the earth, and its seats backless henches. 
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uiade by spiking planks on to posts driven into the ground, From 
its rafters hang asses of Spanish inoss, amud which streamers of 
red, white, and blue bunting are woven. On the walls are many 
AMinerieai flags, looped baek with the spiked leaves of the palmetto 
tree. Booker Washington stands on a low platform at one end of 
the room, and all aronud him, packed just as closely as they can be, 
are the people, while bindreds of Jate comers cluster around the 
dloors and open windows like bees around the opeume of a hive. 
Nooanatter if the benehes are backless and lard. No opera andi- 
enee in five-dollar chairs ever sat hulf so interested for an hour as 
do these men and women through all the day, which, long as it is, 
proves far too short for what they have to say. This is the one 
dav iof the vear for them. and net a minute mast be wasted. The 
speakers are the men and women themselves. Mv. Washington 
simply starts the diserssious and stecrs them so as to make all the 
Hime count. Ele is a genius asa presiding officer, and gets more out 
of the Innited time than any one else could do. The snbjects 
whieh they discuss are the practical ones which concern them most 
vitally. Some To have ientioned—ion-ownership of land, crop- 
mortgaging, and the evil of raismg only cotton. Others are the 
need of a longer school vear and how to get it, the foolish extrava- 
vances of buving showy clocks, sewing machines, and organs betore 
a house is owned to prt them in, and simular subjects. The time 
is never long enough for all there is to be said. The effert is to 
lnake this a couter frou whieh some helpful thoneht will be ear- 
nied ont to take root during the vear. 

[saw a striking example of the miluence which the conference 
mav exert at one of the sessions, A tall voung aimlatte woman 
had finally sneceeded im getting a ehanee to speak, for there are 
pitas (wees sani bie Pilkrs-crtit tines. “laste broolier: 
Washington told us,” said she, “that three acres of land, properly 
carried on, world support a person, and told us how, and said that 
av Wotugnas Well as amu could earry on the land. TP amade up my 
mind Pdetev at. Pdid. and it’s so. DP hired three aeres of Jand and 
had it plowed. EP lad it plowed deep. too. No lazy wigeer half 
done the job, for Psat on the ground iyself to see it done.” She 
then went on te tell what ler secd and fertilizer had cost, what she 
planted and raived, and what her profits were, showing them to be 
quite chough, as she lad said, to support her for a vear. 

Loud applanse ereeted this report, aud cries of " Dats good!” 
and Gro ahend, sister! but thronebl it all the wont was seen to 
be -1ill <tunding where she had spoken, waiting for a chance to go 
ou. and with we sign of satisfaetion iu ler face at the approval 
shown hea Raising one vellow hand igh above ber head, as seen 
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as she conld be heard, she cried ina strangely thrilling voice. whieh 
echoed through the dusky room" Tow ean von waste the oue day 
of the vear for us in sneh foolishness, when the life of a race ts in 
jeopardy 4 Gret to work! We iiust learn first to help ourselves, 
owe want God te help us!” 
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Hardly had this woman finshed speaktue whe it was scen that 
another woman had risen and was waiting for a chance to make 
herself! heard. do think T never saw a anere pitiful tignre. NACA 
black, old, with a gaunt form onavhich a shabby dress hung loosely, 
her face was that of a person for whom dite had been so hard that 
liope was for her a word unknown. Two or three amen in the andi- 
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enee sald, * Oh, sit down! “as if they woudered what such a person 
could have to sav which would not be a waste of the meeting's time, 
but she would not sit down. Standing there wntil the noise lad 
hushed, she begin: 

~ Towants ter tank Gawd VPse come here ter day aw beard what 
dat sister had ter say. TP dom know what made me come,  Vse 
nebber heen here before, bit Pse so glad Tcome ter-dav! Tse been 
deomother ob sixteen ehillen. TP haurt nebber had a home nor a 
mule nor eben adress dat wat morgiged. My clillen’s gone a’ 
Jef ine as soon as dey'’s growed up, an? now my ole man is gone too. 
| tought dere wasn't nuffin lef? for me ter do but jes’ die, but now 
Ise go’ home an’ get some lan’ an’ do for myself an’ my httles’ 
ehillens what nobody has ebher done for me. 1 kin do it, an’ I 
tank Gawd Vse been here ter git de word.” 

It seems to me as if this was missionary work of the best kind, 
and it is sueh work as this that Tuskegee is doing constantly. 
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RECEME LEGISLATION AGAINST TIE DRINK EVIL. 
By APPLETON MORGAN. 
[| Coueluded, | 


X. Quaniry Txspreriox.—tfn my paper un these pages, mi 1594, 
l remarked, * Hf there is any such thing as a salutary liquor law, 
not derived from exeise or police jurisdiction, it world be, perhaps, 
astiatite insuring the purity of liquor; reviving that old English fune- 
tionary, the *ale-taster, with his care over all drinkables exposed 
forsale.” And surely this would be a legitimate and a constitutional 
law, as providing for the public safety (which is, after all is said, 
the ongin and stummit of all law). To kill a rattlesnake the rattle- 
snake must first be recognized as alive, and the old ery of the Podsnap 
that nothing improper exists is fast distppearing. tt scents to me 
that at present, and in view of the fact that Ma. Reed’s plan would 
Involve a social and economical plant wlich could only be accumn- 
lated by long and deliberate legislative action, and admitting that 
the drink evil not only calls for legislative action but las received 
it for sixty-two veurs, and so aecustomed our commuities to expect 
its admitting also Mar. Bellamy ’s and Ma. Reed’s basic proposition 
that there is ne reason why any human being should starve, and that 
has net publie poliey that aie ercalire or tie Shite (even at a 


crimunal confined for crime doa State penitentiary) should starve 
admitting all these, it secs asdf this plan really might be the best 
and quest Immediately practicable plan vet. Every State, without 
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auy criticism or clamor of coustitutionalists against paternal govern- 
ment, appomts its official tester of Wluninating thaids, that coutlagra- 
tion may not ensue and the public safety be imperiled by the de- 
struction of the citizens’ homes. Why not a State “tester of the 
stimulant which may miflame the vital forces of the citizen himsel!, 
and so imperil the public peace, which, by all laws, 1s the public 
safety? Municipal corporations appotut inspectors of meat, of milk, 
of fruits, of confectionery, preciscly under this constitutional duty of 
preserving the pubhe health, upon which, most largely of all, the 
pubhe safety depends. Why not, then, inspectors of the potables 
whieh the pubhe drink? 

By having liquors examined, and only pure liquors sold, and 
condemned liquors destroyed, precisely as in the case of unclean or 
impure meats, milk, fruit, and confectionery; much could be prae- 
ticably, and in a minnnum lapse of time, accomplished to the de- 
crease of the liquor evil. The prohibitionists themselves, by placing 
and yeplacing and abolishing and experimenting with all sorts of 
statutes upon the statute-book, have accustomed us to State regula- 
tion of the sale of mtoxicants, and, Jeast of all, can complain of vet 
one more experiment toward the decrease of drunkenness. 

Let the national or State government have liquors examined, 
and those not np to the standard emptied into the sewers, precisely 
as in the ease of milk found filthy, dangerous, or questionable. The 
Government might also supervise the distillerics and forbid the manu- 
facture of what are called “ quick-aging ” goods, or “ continuous dis- 
tillation,” precisely as it controls the manufacture of oleomargarine. 
It is not nmprobable that a conunission appointed to this good work 
night, by just, equitable, and easily-to-be-borne statutes, prescribe 
a tine limit or period after which no spirituous liquors should be 
sold less than, say, five vears old (the age of liquor beimg said to 
regulate its iritant and insamitary and to conserve its really salutary 
and sanitary qualities). IT believe (not without consultation and a 
deliberate exchange of opinion with experts) that the good eifects of 
such legislation would be almost instant; [ believe that from pure 
motives of self-interest alone the distillers and rectifiers of Hquors, 
instead of fighting such a law, wonld be eager to compete to furnish 
pure brands of liquor for the State censors, in the certainty that the 
State must adopt the best and the purest. To-day the public is served 
with precisely what the publican finds it most to lis profit to sell. It 
may be only dirty water which he sells at a price at which he could 
(to his own immense profit) sell pure liquor. In every drinking place 
in the land, to which the pubhe resorts, there are two prices—one 
price for what vou order, and the other for the same * good.” T he- 
heve that one of these days the world will remember, as curiously 
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as it now remembers the days of the stagecoach or the tallow-dip, 
a time when a man desiring a dram of hquor was obliged to drink 
whatever the dram-seller found it profitable to sell him. 

We have tried about everything else. Why not try this? We 
have conceded to our legislators the right and the jurisdiction. Since 
we ean not adopt Mr. Reed's proposition to feed everybody, why 
not enter the wedge right here and do the next best or a next best 
thing—sce that the people not onlw eat proper meats and fruits, but 
that they drink, if drink they will, pure liquors? And it need be 
added (llowever it may appear to be a sop to Cerberus) that it would 
not antagonize that most powerful class, whose organized and capi- 
talized opposition every other liquor-regulating law which has ever 
been suggested has at once antagonized, and been obliged in the end 
to 1f not conciliate, at least to recognize in the adjustment of equities. 
Fortunately, we have not to begin our experiments out of whole 
cloth. Illinois, Michigan, Olio, Massachusetts, New York, and 
Washington have led the way, and made the adulteration of liquor 
a misdemeanor. (New York, however, has probably negatived the 
best results of the prohibition by adding that the prohibited adultera- 
tion must only be “ with any deleterious drug, substance, or liquor 
whieh is poisonous or injurious to the health,” which is shutting one 
door and opening another, and relegating to the lawyers and their 
experts a tedious inquisition as to what the word “ poisonous” or 
the term “injurious to health ” may mean, in the course of which 
the offender would walk free.) The question as to whether it would 
conserve the public peace as well as the publie safety by decreasing 
driukenness can only be favorably conjectured. Experience of such 
a law only can show. To begin with, it would inerease the cost of 
a dram. JA glass of true whisky, for example, might be twenty 
cents Instead of ten, and (the law forbidding adulteration) this would 
probably in itself lessen dram-drinking. In England, many years 
ago, a similar law was found to eventuate in compelling that only the 
highest grades of ale should be sold at a certain price. This led to 
the offering of a second, and then of a third grade, and finally of what 
was claimed to be a blending of all three grades or an “ entire” 
Qvhich was the origin of the teri ENTIRE, that later began to be 
the uame of an alehouse—a legend still scen on English alehouse 
signs). But the law we now suggest, by preventing the blending of 


three grades of spirits, night, while lessening the sales, increase the 
exeise revennes, and perhaps accomplish whatever may be left to 
he aecomplished in conserving at once the health, the peace, and the 
income of the State. 

That a system by whieh only pure liquors can be exposed for 
sale as beverages is feasible, seems already assured, the States of 


LEGISLATION AGAINST THE DRINK EVITA. 613 


Ohio, Hlineis, Michigan, Massachusetts, and Washington having 
already Jong since adopted a partial statutory policy of the sort, 
and the State of New York, in 1596, having followed. In order 
to demonstrate what these have accomplished, and what impreve- 
ments can be suggested, there were addressed to the proper ofhicers 
of each of these States the following questions, viz.: 

1. In your State what officer is charged with enforcement of the 
provisions of its hquor statutes, forbidding adulteration of liquors 
exposed for sale as beverages? And must such officer be exanuned 
as to his experience or as to his competency only? 

2. Is his standard of unadulterated liquors established by law, 
and if so, what is it? Or is the officer's judginent as to what liquor 
may or may not be sold discretionary aecording to the circumstances 
of each case? 

3. Is the examination to be conducted by taste or tasting (sam- 
pling), the old English method, or by cheimical analvsis/ 

+. Js adulteration so defined as to inelude the mixing of liquor 
with water, or only with substanees or liquids in themselves toxicants? 

5. Is the effect of this clause thought to be beneficial? Has it, 
for example, deercased drunkenness? 

To the first question Mr. Sainuel P. Sharpless, State Assaver of 
Massachusetts, reports as follows: * An assayer of liquor is appointed 
under our publie statutes, who is charged with performing such duties 
as are referred to him. No particular examination prior to appoint- 
ment is laid down. The presumption is that an analvtical chenust 
will receive the appointment, as in the twenty vears in which the law 
has existed only analytical chemists have received the same.” 

As to Ohio, Mr. Joseph E. Blackburn, Dairy and ood Commiis- 
sioner, says: “ The office of Dairv and Food Comnnissioner is charged 
with the enforeement of all laws governing the sale ot food, drink, 
and drugs. He is not required to stand any examination, and his 
experience and qualifieations are not considered except as to bis 
eligibility as a candidate. It is distinetlv a political position, and 
all the parties nominate candidates for the place.” 

As to Michigan, Mr. Elhot O. Grosvenor, Dairy and Food Com- 
missioner, says, * The Dairy and Food Comiissioner of the State is 
charged with enforcement of the law relating to adulteration of 
liquors.” 

As to Tlhinois, Hon. FE. C. Akin, Attorney-General, writes: ° [t 
is the duty of the several] State’s attorneys to prosecute for violations 
of this section, on complaint of any one, or by indictment. There 
is no officer charged with the duty of making examinations or tests 
of liquors.” 

As to New York, Hon. Henry II. Lyman, Commissioner of Excise, 
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replies: ° The district attorneys of the several counties in this State 
have dircet and exclusive control of all criminal prosecutions agaist 
Violators of the Hqnor-tax av, but indirectly the matter of enforcing 
this section devolves upon the State Board of Health. By the pro- 
visions of section 42, chapter 661, laws of 1893, the State Board of 
Health shall take cognizance of the interests of the public health as 
affected by the sale or use of foods and adulterations thereot, ad 
make all necessary inquiries and investigations relating thereto. It 
shall appoint such pubhe analysts, chemusts, and tspectors as it may 
deem necessary for that purpose, ete. Upon discovering any viola- 
tions of the provisions of the act relating to the adulteration of foods 
or drugs, the State Board of Health shall immediately connmunicate 
the facts to the district attorney of the county where the violation 
vecurred, who shall thereupon forthwith commence proceedings for 
the indictment of the persons charged with such violations.” 

To the second question, as to what is held to be adulteration, in 
Massachusetts the only standard fixed by law is that of the United 
States Pharmacopreia. Chapter 272, ets of 1596, undertakes to 
provide certain standards. But so far not a single case has been 
brought under this aet, since it las not been made the duty of any 
one in particular to enforce it. The assaver and mspector can only 
examine such Jiquors as are brought to him by the proper officers. 
He has no authority to institute proceedings even if he finds the 
liquor to be badly adulterated. Such action must be taken by the 
officers making the seizure. But Mr. Sharpless writes that, in his 
option, the law (section 31 of chapter 100 of the public statutes) 
providing for taking samples of liqnors for analysis contains in its 
last sentence a clause which renders it inoperative: it requires such 
saliples to be paid for if they are found to be of good quality. Mr. 
Sharpless adds: “ Vider this section T have received perhaps on an 
average twenty samples a vear for the past fifteen vears. These 
samples have generally heen whisky, gin, randy, and rim. The 
Legislature las been repeatedly requested to give the assayer author- 
ity to take samples in the same manner as they are taken by the nalk 
inspector, but has as uniformly refused to give him that power.” 

Ohio reports that the legal standard for liquors is the reqnire- 
ments of the Pinited States Pharmacopecia. 

In Michigan the law does not define any standard for adultera- 
fion or unadulteration. Nor is it left to the mere judgment of any 
officer, “ Theease of prosecution the facet of adulteration would have 
to he proved to the satisfaction of the jury by any competent evi- 
dence? This is the language of Mr. Samael A. Kennedy, Deputy 
Seeretary of State, Mar EMet O. Grosvenor, the Dairy and Food 
Commissioner, Indieates the nature of the evidence, hawever, as fol- 
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lows: “Tf the word * standard * can be used in comuecetion with the 
word * adulteration, our law does re@ulate this standard. We send 
vou under another cover a copy of the law concerning Hqnors, so far 
as Within the jurisdiction of this department, from whieh vou will 
see we have little or no diseretion im the matter.” The clause 
marked by Mr. Grosvenor is as follows: * The law relating to liquors 
seems to be meant ouly to prolubit the sale of spirituous or fer- 
mented or malt Hquors containing drugs or potsons or substances 
or ingredients deleterious or unhealthful; and provides that each 
barrel, cask, keg, bottle, or other vessel contaming the same shall 
be branded or labeled with the words * Pure and without drugs or 
poison,’ together with the name of the person or firm preparing the 
it matters 


package. This applies to every package of whatever size 
not whether they are put up for immediate delivery or tor stock 
purpose, This includes all bottled ale, beer, rum, wine, or other malt 
or spinituous Hquors, also the bottles used for dispensing over the 
bar. The State has no standard of proof, but liquors in packages 
Where proof is indicated must test to that proof. Compounds eon- 
taining nothing deleterions or unhealthful may be sold as cordials. 
The blending of liquors will be permitted, if spirits or ether ingredi- 
ents are not added. Dealers purchasing and receiving goods not 
properly branded or labeled ave not relieved from any responsibility, 
if they sell the same without branding or labeling.” 

In Iihnois the standard is not mentioned, but the articles forbid- 
den are plainly set torth by the eriminal code of the State, which pro- 
vides that * whoever adulterates, for the purpose of sale, any liquor 
used for drink, with coeculus indicus, vitriol, erains of paradise, 
opin, aluin, capsicum, eopperas, laurel water, logwood, Brazilwood, 
coclineal, sugar of lead, or any other substance which is poisonous 
or injurious to health; and whoever sells or offers, or keeps for sale 
any such liquor so adulterated, shall be contined in the county jail 
not exceeding one year, or fined not exceeding oue thousand dollars, 
or both.” 

In New York there is a standard fixed for wines, and sections 
46, 47, and 48 of the laws of 18593 are devoted to the definition of 
pure wine, half wine, made wine, and the adulteration of wines gen- 
erally. But there is no standard of purity enacted for spirituous or 
mat Hqnors, and it is left to the discretion of the inspecting otheers 
whether any liquors inspected and analyzed by them contain any 
deleterious substances. 

As to question third, all the States seem to agree that chemical 
analysis is the safer, but adulteration seems to be considered by them 
all as a tact, to be proved by any competent process, even the taster 
not being barred, as he certain|y is not by the elause as to inspection 
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in the State of New York. Ma. Grosvenor, Food Commissioner of 
Michigan, however, says that the only test recognized by lis depart- 
ment would be that made in its own laboratory by its own two 
chemists. 

As to whether the adulteration could be by water only, all our 
courteons Informaiuts refer us to thei answer to the question as to 
-tandards but Ohio, whose food Commissioner (Blackburn) rephes, 
~ Yes. if the proofage is reduced to less than one Inndred degrees.” 
lu Massachusetts. Ma. Sharpless savs, “In a case brought a uumber 
of vears ago the court refused to consider water as au adulteration; 
no recent case has been brought.” 

As to the fifth and vital question, whether the clause against 
adulteration tends to decrease drunkenness, My. Sharpless adds the 
following valuable record of his experiences as State assayer ina State 
which, in thirty vears, has experimented with about every known form 
of liquor statute: * So far as [have observed, the quality of the liquor 
has but little to do with the question of drunkenness. In some locali- 
ties Where prohibition has been strictly enforced we find that the 
class who will have liquor is obtaining it in other than the well-known 
commercial fomns.  Freqnently we find that large quantities of ex- 
tract of ginger are being consumed. A naimber of cases have been 
brought against the venders of this article, as an alcohohe beverage 
containing more than one per cent of alcohol. These cases have 
generally proved successful in stopping its sale. Essence of pep- 
permint and of cheekerberry, for example, are favorite tipples. Dur- 
ine the past sumimer a ease was fonnd in which ‘Soe-and-so’s Drops,’ 
a nostri, a mixture of ether and alcohol, was being used as an in- 
toxicant. The so-called * native wines’? have given us some trouble. 
These are essentially a fermented solution of sngar and water, with 
sufficient juice of some fruit for flavoring and color. When made 
without the addition of spirits they contain abont fourteen per cent 
of aleohol. They are generally pretty poor studi. Alout two vears 
avo we had an epidemic of so-called ‘malt extracts’ These, with 
very few exeeptions, were found to be essentially porter. The 
aleohol in them averaged about six per cent, and they were quite 
palatable heverages. They contained abeut seven or cight per cent 
of solid extract. 

~ Tt has been several times proposed here that no liquors should 
he sold unless their purity was certified to hy the State assaver. This 
TL have nmiformiy opposed, for the reason that, while the State may 
well prohibit the sale of adulterated liquors, it is no part of its busi- 
ness to certify te the purity of anv man’s goods: and, unless the 
State becomes the sole vender of liquors, it has no means of keeping 
track of them. 
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“It has been my practice during my term of office never to give 
a certificate in regard to a liquor to any one but the officers authorized 
io ask such a certificate. In other words, the only way a private 
person can get an analysis of liquor made by the State assaver Is 
to take it to the clief of police of his town or city and make a 
complaint in regard to it: as the assaver is paid by the State for his 
work, it would obviously be wrong for him to do work which he might 
have to revise in his official capaeitv. ©... Tmay perhaps be allowed 
to add a few words as to what is defined in this State as an intonicat- 
ing liquor. When the State assaver of liquors was first appointed he 
soon became convinced that some mit must be fixed to the allowable 
amount of alcohol contained in a liquor. After consultation this 
amount was fixed at three per cent by volume at 60° FL This law 
remained in force several vears. Soon after it was found that a large 
amount of beer was being made which contaimed about 3.5 per cent 
of aleohol. This was a palatable beer, and the venders gave the 
officers inuch trouble. The regular trade, who were selling lager 
heer and ale, and paying for the privilege, were also much opposed 
to its sale, and the Legislature was asked to reduce the limit to one 
per cent by volume. This at one stroke deatroved a large amount 
of illegitimate trade. The Massachusetts law, as it now stands, is 
that ale, porter, strong beer, lager beer, cider, all wines, and any 
beverage containing more than one per cent of alcohol, by volume, 
at 60° I, as well as distilled spirits, shall be deemed to be in- 
toxicating Hquor, within the meaning of the leense provisions, 
and this section of the law has been decided by the Supreme 
Court of the Commonwealth to be constitutional.* The question is 
never raised now in the court as to whether a liquor is actually in- 
toxicating: the only question being, Does it contain more than one 
per cent of aleohol? Tf it does (and as a matter of faet cases are 
very rarely brought in which the sample does not conta at least 
two per cent of alcohol), the court has no power except to convict, if 
it be proved that the article was kept for sale. The result of this 
law has been that the sale of heer, with the idea that it is possible 
to convinee the court that it is not intoxicating, has entirely stopped. 
Some few attempts are made to produce a beverage that shall con- 
tain less than one per cent of aleohol. And several brands are on 
the market which, when cold, taste verv well, but which contain 
only about 0.85 per cent of aleohol. Generally the only test 
nade in regard to liquors is as to the amount of aleohol that they 
contain; or, rather, whether the amount of aleohol exceeds one 
per cent, that being the maximum amount that ean be sold withont 


* Vide Commonwealth os. Brelsford, 161 Mass., 61. 
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a Heense, Such examination is generally made by distilling the 
liquer and determining the alcohol in the distillate. 

~The whiskies examined have in Alassachusetts, as a rule, been 
free from any substance more ingurions than the aleohol they con- 
tain. Thev have generally (as well as the other distilled liquors 
exammned) been of standard strength—that is, they have contaimed 
about fifty per cent of alcohol, and as a rule have not given much 
ever the amount of residue allowed by the Pharmacopreia., As vou 
will sce by the foregoing remarks, the provisions of the Massachusetts 
liquor law, so far as adulteration ts concerned, are practically a dead 
letter, Thave been repeatedly before the Legislature asking for such 
modifications of the law as would enable me to make an intelligent 
~tudy of the subjeets but tt seems satisted to allow the matter to stand 
as it now is. Several difficulties arise tn regard to any enforcement of 
the hav. One of these—that samples must be paid for, and there 
Is ho appropriation to pay for them—L have already pointed out. In 
the second place, the State Board of Health (which has full power 
to Inspect Liquors under the food act) has discovered that the chief 
adulteration is water in distilled Hqanors, and that this, together with 
a little burned snear and sirup, is practically the only adulteration. 
Large amounts of rectified spirits are used in the preparation of 
whiskies for the market, where the whisky is used only as a flavor- 
ing material But sueh manufactured whiskies meet the require- 
ments of the Pharmacopeeia better than the genuine article, bemg 
more free frou the higher aleohols and ethers than a pure whisky. 
The only point inowhich they do not agree is that they are uot three 
vears old. But the only method for determining the age of a liquor 
that Dam aequainted with, is the brand ou the barrel. It certainly 
ean not be determined by any chemteal means.” 

But, with the exeeption of Massachusetts, where Mr. Sharpless 
points out clearly the reason why the law against adulteration 
isa dead letter, all the reports speak encouragingly. Michigan, 
Wiineis, and Ohio beleve that the operation of the provision will 
do genuine wood, Says Food Commissioner Blackburn, of Miechi- 
ean, * Et isimy opinion that this law bas and will decrease drunken- 
ness, for the reason that pure quer will net create the unnatural 
appetite that compounded, adulterated, or artificially prepared 
liqners da.” 

The State of Washington sends no report. There is a provision 
inthe South Carolina law providing that lquors shall be “ pure’; but, 
as the State as the dispenser of liquors, the operation of this clause 
has net been considered exemplary for the purpeses of this artiele. 
Mi. Lainan, iu New York, thinks that sufficient time las not elapsed 
to fully pronounce as to the benefits of the law. 
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AXLand NID, Mier Licexse axp Locan Orriox.—Certainky the 
examination of these statutes and reports of their results in forty- 
nine States and Territories leaves it bevend question that so far the 
very best results have accompanied the combination of these two pro- 
visions. Perhaps the best example is in the largest of the conmuni- 
ties to he atlectel—viz., in the State and city of New York. — Here, 
by separating the plebiscitum or referendum into four local options— 
viz., (1) selling liquor to be drunk upon the premises where sold, (2) 
selling hiquor net to be drunk upon the premises where sold, (3) sell- 
ing hquor by apothecaries only on pliysician’s prescription, (4) selling 
liquor by license granted to “ hotel keepers only—the result ob- 
tained has been, I think, precisely what 1 contended for in the paper 
of five vears age, nainely, the value of liquor has been reeognized, 
and its sale provided for without denying its dangers as a tempta- 
tion, or the disastrous effects of drunkenness. To use the exact words 
of the commissioner's report: “The tendency is to recognize the 
propriety of the sale ot liquors by hotels and plarmacists in many 
commitinities where they will not, by their votes, approve the sale by 
saloons and groceries; and while there are now twenty less absolutely 
*no-lcense * towns than when the law took effect, there are very 
many less saloons and groceries where liquors are dispensed.” And 
this while not in any way compromising or dallving with the propost- 
tion Which the prolibitionists and temperance societics msist upon 
(and which is all they have as a basis for their claims), viz. the 
consequences of intoxication and the pubhe poliey of its prevention. 
To show that, as a fact, an equivalent result has been reached in 
every State in the Union where high Heense and local option are 
united, would unduly tax these pages. But one or two promiment 
examples are of the paradoxical results—as gratifving as they are 
paradoxical—that the fewer the places where Liquor is sold the larger 
the revenue to the State, and the less the drunkenness, may be cited. 
Tn the State of New York in two years of high license the reduction 
in selling places was 5,484; the increase of revenue to the State was 
$9,094,646.01; the decrease in the number of arrests was 22.689. Tn 
the city of New York alone the reduction in places was 1,204; the 
increase of revenue was $3,549,851.90:; the deerease in the arrests 
for drunkenness was 3,044. Similar resnits are reported invariably 
as the frmt of ngh license elsewhere in the United States. Tn the 
eity of Chicago, nnder an excecdingly high Heense, the reduction in 
one year was 200 in the number of saloons, wlule the increase of 
revenue was $1,250,000; and vet the decrease in the number of 
arrests Was 1.217. Contrast this result with the condition of affairs 
in the triple-steel-barred prohibition State of Maine! Savs an ex- 
Mayor ef Portland: * T went into office perfectly free; T think 1 
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enforced the law impartially with all the vigor I could control... 

1 looked it all over to see what I had accomplished; [ found that 1 
had driven out of the business one set of men, and another had come 
in worse than the first. [found that the voung men were establish- 
ing club rooms. Net only did they become drinking places, but they 
brought in gambling and other viee. While I was driving liquor ont 
of the ordinary shops Twas driving it into houses and kitchens, where 
even childven dealt inot:, 2 ly anit- sony’ to: sav at; ‘but the law 
nekes perjury alarmingly econmmen; it opens up... an avenue for 
bribes.* 

~The local authorities could not be trusted to enforee the law. 
The price of iqnors has been lessened and the quality is worse... . 
To those who shunned the open bars the apothecary shops snpphed 
liquor by the bottle as often as desired. . . . Then arose pocket 
peddlers, vonng men who loiter about the street supplying customers 
trom the bottle with a drink known as splits—a concoction of the 
cheapest alcohol unxed with a dash of rum and coloring matter, 
Which produces a dangerous form of intexieation, . . . At the city 
agency the question ‘ Medicine?’ and the answer * Yes,’ was quite 
sutheient, and throngs of people were constantly waiting with flasks 
to be filled. 2... £ Bars,’ * Hating Houses’ (so called beeause pro- 
tected Tw the police), ‘Ratehen Bars,’ * Pocket Peddlers,’ ‘ Hotel 
Bars, * Apothecary Shops,’ * Bottling Houses,’ * Express Companies,’ 
SC ie aa ihe “Cy a ene 

Bat all these, under the very eve of the late Llon. Neal Dow, were 
powerless to convince the Elon. Neal Dow that his policy was not 
amassive and monumental snecess, and to the end of his days the 
good old man delivered glowing enlogiums upon its exalted benefits 
to a sufferme and liqnor-ridden werld! 

Among the novel devices among the statutes of States classed as 
heensing sales of liquor (or which have rejected prohibition) may 
he mentioned the following: Apotheearies may sell without a license 
it they keep records of sales. Purchasers of liquor must make 
affidavit of the purpose for wlich they require the liquor. — Physicians 
preserthing liquors must make aflidavit that they are required by 
the case they ave attending. © Public officers who tolerate or refuse to 
proseente ave fined. Name of owner of premises where lquors are 
sold must be paimted in large letters on outside window with the 
word “owner added. A provision that any one may sell liqnor, 
Did that the Legislative may provide in any way it sees fit against 
“the evils resulting therefrom.” No barmaids, or dancing, gam- 
bling, or oil paintings on prennses where Hquor is sold. The pro- 

* Annual Report of the New York State Commissioner of Excise, 1897-1898, 
p. 716, Td, 
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visions that eatables nmiust or must not be sold where liquor is re- 
tailed are about numerically even. (It will be remembered that the 
New York [* Rames”] law at first abolished free lunches, but in- 
sisted that while one must not have food with his liquor on weck 
days, he could not on Sundays have it without—the last provision 
still being enforced). Similarly, in some States, liquor dealers must 
not keep lodging houses, while in others they must. West Virgiia 
says that a tavern or hotel must not be used as a liquor-selling estab- 
lishment only, and that a refusal to give diet or lodging to any one 
demanding it will forfeit its license to sell liqnor. One State (Colo- 
rado) recognizes the so-called “ gold-cure,” and authorizes “ the per- 
soh most interested,” or the eounty, to send habitual drunkards at 
county expense to “ any respeetable gold-cure institute.” In J1linois 
a drunkard is by law a vagrant, and drunkenness is a cause for 
divoree. In Louisiana the excise man who makes an erroneous esti- 
mate of the amount of business done (Louisiana regulates the liquor 
business according to sales only, disclatming any preventive or re- 
formatory object) is removable from oftice. In Tennessee applicants 
for license must state the amount of business they intend to do. 
Kentucky regulates the price of liquors sold, being the only American 
State so doing (except that South Carolina says that the price of a 
potion shall not be “ more than fifty per cent above,” or if used as 
a medicine “ more than ten per cent above,” the cost thereof to the 
seller—rather a difficult matter to approximate). Arkansas prohibits 
sales within three miles of a chureh, schoolhouse, or academy. The 
sales of liquor to Indians is prohibited, and the exclusive right of 
army officers to purchase it is conserved, at the proper frontiers. 
Texas inserts in her statutes a fine for keeping a “ blind tiger” (de- 
fined to he a place “ where intoxicating liquors are sold by any device 
whereby the party selling or delivering the same is concealed from 
the person buying or to whom the same is delivered’). And, in 
Kansas, twenty- five reputable women iust unite with twenty-five 
reputable men in applying for a heense to sell liqnor. No State or 
Territory mentions the size or quantity of liquor to be sold at any 
price, as is the European custom. 

Tt would seem, therefore, that, with the exception of the State of 
Maine alone, all the American Commonwealths are gradually hark- 
ing back to the standpoint of the earliest liquor Inws. Moderation 
(temperance) in drinking was the publie poliev. Leaving out the 
act of the British Parliament, in the vear 1735 (which gave Governor 
Oglethorpe the right to prohibit the importation of ardent spirits into 
Georgia, which was not a measure to prevent intoxication, but to give 
a monopoly to Governor Oglethorpe), the first temperance association 
was that founded by Dr. Rush; and it is related that the venerable 
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president, upon being elected, rose with a glass of brandy in his 
hand and eave the toast: “° Gentlemen, fill vour glasses. Let us show 
the world that we know how to drink im moderation.” 

To sum it all ap. Wliy, since we can uot set out with a elub 
ora headsnum’s axe to retorm mankind; since there are substantial 
rights to adjust and innocent parties to protect, why is not the propo- 
sitien to prevent by law the exposure of adulterated liquors for sale 
ax beverages the best so far suggested? Is there another which at 
the same time is constitutional, cquitable, peaceable, and so con- 
servative of the public safety, which creates no law-breaking class 
ont of honest citizens, sheds no blood (as blood was shed in South 
Carolina in 1s75 beeanse men of Anglo-Saxon breed could not be 
readily made to coneede that a man’s house was not his eastle), and 
which imports no new doctrine into American policy é 

1, for one, believe that, with it, the solution of the drink problem 
would be in sight. Tigh heense and personal dainage laws are two 
thirds of it. Jf a man desires to sell liquor let him pay one or two 
thousand dollars, or other substantial sum of money, to the sehool 
or the police or the poor fund of his neighborhood. Let him be 
liable in damages, as are common carriers or any others who deal 
in conveniences or commodities in which there is possible risk to 
the community, for what is injured by ]is operations. As to the 
remaining third of the remedy: the sole objections to local option 
(viz., that it may be abused at the polls, where the total-abstinence 
interest ight be as capable of a wrong use of money or of other 
undue influence as the liquor interest, or that it might be imeon- 
venient to the pubhe) are fully met by making adulteration impos- 
sible and providing for a compulsory, rigid, and universal inspection 
of liqnors exposed for sale as beverages. 

And then, besides, it will be minecessary to burn down onr village 
to roast our pie. 


A cerous experiment, at Carnet, in the Congo, is described in the 
journal Le Chasseur Praneais in the shape of the collection and raising 
of the animals whieh the natives bring i from the bush. Large numbers 
have been taken in, Some of the animals dic, sone escape. Among those 
that have staved are two wild hoes, whieh ream at liberty, eat from the 
hand, and follow Vike does. There are a jackal mangoustes, small ro- 
dents, a company of monkeys, and a voung tiger eat, “which is the law- 
viver to the others.” None of the animals is confined, exeept that the 
jackal is tied, though he follows: but it has been necessary to separate the 
guinea-pigs from the rest. Ao daree monkey has assumed the office of 
hepherd’s dog, and takes eare of the sheep. There are also dogs—* good 
company, but wet of much value” cight horses, with a colt that will eat 
wl the table if allowed tos forty horned cattle, whieh are multiplying; and 
asses, Whielb are also qereasinge. 
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DEVAS cat dies, 
by W. EL CRAM. 


Ge is a pretty well known fact among hunters and students of 
Nature generally that most flesh-eating animals, whether im fur 
or feathers, ean be more readily called by imitating the squeaking 
of mice than in any other way, and proves conclusively enough 
that these creatures depend largely on the sense of hearing in their 
strugele for a livelihood. 

My tirst practical illustration of this fact occurred so long ago 
that it seems almost like ancient history. 

For some reason or other one summers vacation began some 
six hours earher than was expected, and although apparently im- 
significant enough when compared with the entire three months that 
were to follow, that extra half holiday was probably valued out 
of all due proportion by the pupils, owing to its unexpectedness, 
and for that reason, perhaps, more than any other, is still recalled 
hy one at least as distinctly as ever. 

One of the boys had a contrivance known as a bird-eall—a sim- 
ple instrument of wood and some soft metal—that. on beimg turned, 
produced noises that bore not 
the shghtest resemblance to 


the cries of any bird, but were 
not entirely unlike the squeak- 
ing of a mouse i distress. 
Some of us were more or 
less skeptical as to its powers 
of attracting birds, and decided 
to put it to the test. So we 
loated about under the apple 
trees working the. thing for all 
it was worth, but no birds came 
about us, and the Jird-eall was 
in danger of being thrown 
away in disgrace, when a small 
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hrown beast appeared from under a pile of boards and came run- 
ning toward us, til] suddenly seenting danger it disappeared. There 
was some discussion at the thne whether it was a rat, clipmrnk, or 
red squirrel; none had seen it very clearly or contd give any very 
definite deseription of it, but in all probability it was a weasel at- 
tracted by what it supposed to he the voice of its acenstomed prey, 

About halfway between that time and the present a voung 
long-eared ow] became an important member of our tamily, a most 
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original and amusing bird, without the shehtest fear of any of us, 
He was christencd Mephistopheles. 

As he was learning to fly, it seemed advisable that he should 
be tanght to come at our eall to be fed; and accordingly one day, 
by wax of experiment, 1 held out a piece of meat to him and 
squeaked like a mouse. There was a rush of downy pinions, and 
lis talons were neatly arranged about my lips. He was evidently 
a good deal excited, but was careful net to hurt me any more than 
was absolutely necessary mm order to secure the mouse which he 
fancied he had cornered in my mouth. [was just reckless enough 
fotrv it again on the following day as he perched on the low branch 
of an apple tree. 
This power of de- 
tecting the diree- 
tion whenee the 
sound came proved 
fully equal to the 
oveasion, and the 
result was the 
same as in the first 
instanee. The end 
of Mephisto was 
tragie im tle ex- 
| “ treme. le was 
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NortTHERN SHRIKE, 

peneil, which when not in use was hone across the pereh where he 
slept. Evidently he felt that the food furnished him was teo et- 
feunate, for the powerful stomaehs of all birds of prey require < 
cortiin amount of such indigestible matter as hair, feathers, or bone 
to keep them in good condition. So one ill-fated might, in looking 
about for something that would answer that purpose, he unfor- 
tunately hit upen the cord asa substitute, and proceeded to swallow 
one end of it. The first few feet must have fully satistied lis erav- 
Ines, but there was the rest to be disposed of, and the inmost feasible 
incthod that presented itself naturally was to go ou swallowing. 
Vhe thing mast have grown extremely dry and distasteful as inch 
after duch disappeared, still there was nothing for it but to go on, 
Which he did. In the morning he was strangely silent and glooniy, 
with hardly a foot of cord protremding from his beak. Any attempt 
onour part to remove the eord proved not only fruitless but painful, 
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so it was cut off close to his beak, whereupon he swallowed what 
remained in his mouth and looked relieved. His meal proved too 
much for him, however, and he only lived a few days after it. 

The different species of hawks vary greatly as regards the readi- 
ness with which they may be ealled—imost of them, in fact, ab- 
solutely refusing to be lured in any way. As might be expected 
from its habits, the marsh hawk is the most suseeptible, and in still 
weather may be brought from a distance of one hundred yards or 
more. At the first squeak he wheels about in the air and comes 
directly toward you with most unexpected impetuosity and swift- 
ness. His diseomposure on discovering the fraud is usually most 
amusing, as he stops short in mid air, with wings and legs asprawl, 
and turning his back on you, hurries off in feverish haste. 

The red-tailed and red-shouldered hawks are also easily at- 
traeted in this manner, but the rough-legged hawks, although they 
hive almost entirely on mice, are not so readily deceived, though 
this is undoubtedly owing more to their extreme wariness than to 
any dullness of hearing on their part. 

None of the faleons or short-winged hawks pay the slightest 
attention to the most lifelike squeaking, so that evidently when 
they do deign to attack sneh ignoble quarry as a field mouse they 
depend more on their eyesight than on the sense of hearing. One 
still October day the red-tailed hawks were soaring and seream- 
ing above the pines beneath which I was hidden; by mimicking 
their eries I enticed one of them nearer and nearer, till at last he 
closed his wings and alighted bolt upright on a dead stump not, 
fifty feet away. Changing my tacties, I endeavored to convince 
the hawk that a family quarrel was in progress among the mice in 
the thick clump of pines below him, and was rewarded by seeing 
him turn first one keen eye and then the other on my place of eon- 
cealment; then he leaned forward and crouched eatlike on his 
perch, half opening his broad wings and shifting his feet about in 
his impatience. But he evidently desired more positive evidence 
than his ears could give him before making the final dash for his 
breakfast. There was a slender dead braneh beside me, and ecau- 
tiously taking this, I shoved it slowly along under the earpet of pine 
needles out into the opening, as one sometimes amuses a kitten with 
a peneil beneath the tablecloth. The instant the hawk’s eye caught 
the movement of the pine needles he descended with a whir almost 
to the point of seizing the stick in his elaws; then, catching sight 
for the first time of the author of his disappointment, he rose flap- 
ping into the air, shrieking out his anger to the skies. If we had 
been more evenly matched in weight, I fear I should have suffered 
the most extreme punishment for my deceit. 

VOL, Lvy.—44 
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The northern shrike is generally given the eredit of living to 
a certain extent on mece, but the ouly evidence pointing in that 
direction that [have ever seen is that, hke the mouse-eating hawks 
and owls, he comes quickly enough to the eall; nor is there any 
need of concealment when dealing with this bird. Ife will come 
fearlessly within a few yards of you, hopping and flying from twig 
to twig, with his long tail continually moving up and down in his 
excitement, apparently impelled more by motives of curiosity than 
hunger. 

But when it comes to calling up to you such shy creatures as 
the mink or fox the utmost caution is necessary, for although lack- 
ing the keenness of eyesight possessed by birds, the acuteness of 
their sense of smell and hearing is something marvelous; yet 
when conditions are favorable they may sometimes be brought quite 
close and studied to advantage. 

Standing one day beside an old tumble-down rail fence that ran 
aloug between the woods and salt marshes, half hidden in the bram- 
Iles and tall grass, [ caught the merest glimpse of a mink shpping 
along between the bottom rails. As he was evidently unaware 
of my presence, I determined to see more of him, and squeaked in 
as mousclike a manner as possible, and quickly had the satisfaction 
of secing him make his appearance on a projecting stake much 
nearer than when I had first seen him. Stretching himself along 
the stake, he appeared to listen and look in my direetion, but al- 
though I was standing in plain sight on the edge of the marsh hardly 
a rod away, the fact that he was obliged to look directly into the 
sun made it quite impossible for him to clearly distinguish what 
he saw. <At the end of a few moments he dropped into the grass 
aud started in my direction, the trembling grass blades clearly indi- 
eating his progress as he approached nearer and nearer, until al- 
Inost at my feet he vamshed, and, in spite of the most patient wait- 
ing on my part, absolutely refused to show himself again. 

The last instance of the kind that has come under my notice 
happened on a elear moonlight mght as I was wheeling along a 
louely road between old apple orchards. Some part of the maehine 
squenked at intervals ina way that might possibly have been mis- 
taken for aimouse, At all events, an owl appeared to have been 
deceived thereby, for he came flapping out of the orchard and flew 
dlongside, at times coming quite close and again swinging off into the 
shadow, till at last, convineed that his supper lay not in that diree- 
tion, he put on fresh speed and left me far behind. Perhaps he 
wonld have done as he did if the bievele had not squeaked, but, judg- 
ing from dis behavior, Jam inclined to think otherwise. 
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THEMIS “SUPPLY OF - CERIES, 
By Pror. UW. W. CONN, 


ILE ever-growing needs of civilized communities constantly de- 
mand new methods. At the time when the strects of Boston 
may have been the actual cow paths which we are sometimes told 
they represent, the milk problem did not exist. Every farmer 
owned his cows, and if some of the people in the small communities 
did not happen to own a cow there were plenty of these animals 
in their neighborhood to furnish them with milk. But as our cities 
have grown the farmer has been pushed back farther and farther 
into the country, while the demand for milk in the cities has been 
constantly increasing. The man of the city ean no longer eall upon 
his neighbor for milk, but must depend upon some unknown farmer 
living perhaps many miles away. In England the farmer still lives 
somewhat elose to the city, and as soon as one passes the city limits 
he begins to find the fields and meadows eovered with cows. Lon- 
don and Berlin draw their immense milk supply chiefly from a 
radius of seventy-five miles. In the United States, however, the 
farmer does not live so close to the cities, and the demand for milk 
is even greater than in Europe. Our cities must therefore depend 
upon a wider range of territory. New York draws its milk from a 
radius of some three hundred miles. It is easy to see that with such 
conditions many new problems have arisen. ‘These problems, so far 
as they concern the obtaining of a sufficient quantity and the trans- 
portation and preservation of the milk, have, from a business stand- 
point, been pretty satisfactorily solved. The milk-supply compa- 
nies succeed in obtaining a sufficient supply at all seasons of the 
year, and get it into the city in such a manner that when delivered 
to the consumer, even though it be forty-eight hours old, it is in 
tolerably good condition. But it is beginning to appear that the 
problem, as concerns the consumer, is a somewhat serious one, and 
that this problem has not yet been solved, nor is it likely to be 
solved unless the consumer himself takes a direct interest in it. 
The problem of the milk supply in the smaller cities is quite 
different from that of our larger cities. In the smaller cities, even 
those with populations of one hundred thousand, there may be com- 
monly found a number of milkmen who bring into the city the 
milk from their own farms and personally distribute it. Such a 
business is a small one, and the dealer and the producer may be 
held directly responsible for the quality of the milk. In large 
cities, however, the business is very different. The individual milk 
dealer who brings in milk from his own farm has almost disappeared, 
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and lis place is supplied by the milk-supply companies that control 
the produet from hundreds of farms and regulate the large part of 
the milk which the eity consumes. These companies send milk 
trains into the country in all directions, and collect milk from thou- 
sands of farms. The milk is brought into the city in cars in which 
it is cooled by ice. It may be already many hours old when it 
reaches the city. It is taken from the cars, and the milk from 
many different sources is mixed in large mixers to insure greater 
uniformity. It is again packed in iee, and remains thus until the 
individual dealer is ready to put it into his cart and distribute it 
through the city to the customer. 

As a result of this the customer no longer knows whence 
his milk eames. If he is a citizen of New York, he may receive 
milk from his own State, or Conneetieut, or Pennsylvania, or New 
Jersey. It may come from a thrifty farmer, or from a slovenly, 
filthy farm, or, for all that the consumer knows, it may come in 
part from a farm where there is a contagious epidemic. ‘There is no 
method of tracing responsibility, no method of even knowing the 
source of any lot of milk. One morning we may receive milk from 
northern New York, and the next from New Jersey. One morn- 
ing, for all he knows, it may come from a model dairy farm, and 
the next from the most unhygienic surroundings imaginable. 

Dut this is to a eertain extent true of other foods. We can not 
tell where our flour or meat comes from, or our apples or sugar. 
Why should we be more disturbed over milk than other foods? In- 
deed, until reecutly we have had no especial interest in the milk 
problem, aud have taken milk as it has been offered without ques- 
tion, except as to its being pure milk unadulterated with water. 

jut the rapid discoveries of bacteriology, which have shown milk 

to be such a good locality for bacterial growth, have been raising 
some very significant questions. We have been told of the count- 
less millions of bacteria which we have been drinking daily. This 
has somewhat disturbed us, and no sooner have we become recon- 
ciled to this idea than we are told of the great amount of filth that 
finds its way imto milk—two hundred pounds of cow dung being 
the daily ration of New York city, some one tells us. The matter 
appears more serious still when we are told by the public press that 
there ave more bacteria in city milk than in city sewage, and are 
informed of the epidemics of typhoid which are distributed by milk, 
or of the prevalence of tubercle bacteria in this food product. 
We become suspicious of the milk supply and hesitate to use this 
food product or to give it to our children. 

Naturally, the people in small communities feel somewhat more 
at case in the matter since they know their milk producer and can 
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hold him responsible. But it is questionable whether the milk 
supply of the large city is not more reliable. The milk supply 
in the city is handled by organizations, and these, on the whole, 
are rather more likely to exercise care in the treatment of the milk 
than are the small dealers. The advantage of handling the matter 
through companies is well shown in many European cities. In 
the large cities of England and the continent the milk business 
is commonly handled by econeerns that distribute great quantities 
daily. Now, many of these companies deal with the subject in a 
very intelligent manner. They exercise a very considerable con- 
trol over the individual dairy farms. Some of them keep inspectors 
traveling constantly among the farms, spending $10,000 to $15,000 
yearly in such inspections. They will receive no milk from a farm 
until after an inspector has visited it and looked into the hygienic 
conditions of the dairy, even sometimes going so far as to make 
an analysis of the water used in the dairy. Only after such inspec- 
tion has been declared favorable is the milk received in the city. 
These inspections are repeated monthly. The appearance of a con- 
tagious disease on the farm is noted at once and the milk no longer 
received, although still paid for. These eompanics employ chem- 
ists and bacteriologists to study the character of the milk received. 
They edueate their men into their business, and consequently em- 
ploy more intelligent help than small concerns ean. They can fur- 
nish a more uniform produet than can be expected of smaller deal- 
ers. ‘They soon acquire a reputation for their milk, which they are 
very careful to preserve. Such firms can exercise a much morc 
satisfactory control over the individual farmer than ean even pub- 
le statute, sinee, with their systems of inspection, it is possible to 
have an accurate knowledge of the actual conditions under which 
the milk is produced. It is plainly within the power of firms deal- 
ing in large quantities to control the character of its milk more ac- 
eurately than can small dealers. 

Results, too, appear on the whole in favor of the large dealers. 
In the cities where there is a system of rigid milk inspection it is 
comparatively seldom that the milk furnished by such companies 
is found below the standard. This milk is kept up to the stand- 
ard, and the companies having a chemical laboratory and having 
milk from many sources ean keep the quality of the milk much more 
uniform than can a dealer whose supply comes from a single farm. 
The milk inspectors usually find that it is the small dealers that 
fail to meet the standard. Moreover, it is a fact that where epi- 
demics have been traced to milk it has always been in communities 
where individual milkmen bring in milk from one or two dairies 
and distribute it personally. Al] the epidemies of typhoid that have 
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heen definitely traced to milk have been in small eommuuities, and 
none traced to the milk of large dealers. It is true that it would be 
ditheult or impossible to trace to the milk a typhoid epidemie whieh 
might eccur ia large city. No one is likely to reecive the milk 
from the same souree for two days in succession, and the mixing 
which the milk receives in the receiving station entirely obliterates 
the individual souree. If there should be some milk brought to the 
city which contained typhoid bacteria it would be impossible to 
determine the faet, for such milk, after mixing, would be thor- 
oughly seattered beyond any possibility of following it. We may, 
then, question somewhat the significance of the fact, but it certainly 
is true that while serious epidemics have been eaused by milk in 
smaller cities no such instance has occurred in the large cities, or 
been traced to the milk furnished by eompanics that handle it in 
considerable amounts. It would seem that if milk has ever been 
the cause of such diseases in large cities there onght to have been 
some evidence of the fact obtained. 

It is probable, therefore, that the small community can hardly 
feel itself any better off in regard to the milk supply than the larger 
city. It is, of course, easicr to trace responsibility for bad milk if 
we know where it comes froin, but it is less likely to be very bad if it 
comes from a large number of sourees and is thoroughly mixed. 
The milk in the large city is perhaps forty-eight hours old when it 
is received by the consumer, Dnt it has been kept on ice, has per- 
haps been filtered, and many of its bacteria may have been killed 
by the long-continued eold temperature. So far as coneerns the 
bacteria question, our milk which is thus two days old, appears to 
he aetually superior to milk delivered in Enropean cities, which is 
only a few hours old. The free use of ice in our milk ear produces 
a more favorable result than the more rapid handling which the 
mulk receives in Europe. The milk company controlling a large 
territory, with great resonrees at its command, can put into prac- 
tice rules which even pubhe statute can not enforce, and which 
the individual farmer will rarely do by himself. One who is ae- 
quainted with the methods of handling milk in our cities finds that 
the companies are each year improving their methods, and that the 
milk is in most places becoming more reliable. The proper soelu- 
tion of the milk supply for our communities is in the formation of 
lurge companies, provided they are managed partly for the benefit 
of the publie and not wholly for money-making. 

There is little question that the publie has become somewhat 
suspicious of milk, and that many hesitate to drink it as freely as 
in carher vears. This suspicion is more pronouneed in Europe 
than in the United States. Upon the continent of Europe the 
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amount of milk which is used raw is really verv small, and appar- 
ently its use in this condition is destined to cease. The vounger 
generation of physicians are now being taught that raw imilk is a 
dangerous food, and in some countries even the children in the 
schools are being taught that it is not safe to drink raw milk. Such 
teaching can have only one result, and that is the reduction in the 
amount of milk consumed. Much less milk is used in Europe than 
in this country. It is used for tea or coffee or for cooking, and 
of course for infant feeding, but for any one to drink milk as we 
do in this country is certainly a rarity. The suspicion under which 
milk has been placed has deereased its use. 

The dangers which are feared in milk are of course connected 
with the distribution of disease. Most persons who thus hesitate 
to use milk have simply a vague fear, without knowing just what 
is to be feared. When we put together all the facts im our posses- 
sion we find that there is good reason for believing that nulk is 
sometimes concerned in the distribution of the following well- 
known diseases and some obsenre ones: The first is tuberculosis, 
which ts a disease attacking the cow, and, if located in the mam- 
mary gland, may infeet the milk with tubercle bacilli, and may sub- 
sequently produce the disease in the person who drinks the milk. 
It should be stated, however, that there is good reason for beleving 
that the danger from this source has been overrated. Second, we 
have diphtheria, which apparently may also attack the cow. The 
diphtheria germs may get into the milk from the cow, and they cer- 
tainly do get into the milk occasionally from secondary sources. 
Scarlet fever apparently is distributed by milk, thongh whether this 
disease may come from the cow or only by secondary contamination 
of the milk is not yet positively settled. Typhoid ferer has in a 
large number of cases been traced to the milk supply. Tus disease, 
however, does not occur in the cow, and the germs always get into 
the milk from a secondary souree, sueh as water or contact with a 
person who has the disease. Cholera may be distributed Iw milk, 
hut this is of course of little importanee. Of these discase bacteria, 
the tubercle bacillus probably never grows in milk, while the ty- 
phoid and diphtheria germs do. The most common of all troubles 
attributed to milk are those somewhat obscure intestinal diseases 
whieh attaek people especially in the summer months, and are par- 
ticularly common among ehildren. Prominent among these stands 
cholera infantum. These latter troubles, according to our present 
knowledge, are not produced by distinet species of bacteria finding 
entrance into the body and growing there, as are the other diseases 
mentioned, They appear to be produced by bacterial poisons which 
are in the milk. The bacteria—probably several different varie- 
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iies—grow in the milk and there give rise to certain poisonous prod- 
ucts, and these, when taken into the stomach, produce the diarrheal 
discases referred to. 

‘The question of more importance is, however, as to the extent 
of the danger from such causes. This question is much like the 
famous one of how large is a piece of chalk. There is danger in 
everything, even in drinking water and breathing air. Is the dan- 
ecr from milk so great as to suggest that we should give up our 
habit of drinking milk as they have largely done in Europe, or is 
this danger so shght that we can well afford to neglect it? We 
can not avoid all sources of disease even if we would. To do this 
we should need to shut ourselves up in a box, breathe nothing but 
sterilized air, drink nothing but sterilized water, and come in contact 
with no other person, to say nothing of wearing sterilized clothes. 
Such a method will produce physical weakness rather than vigor. 
We have learned in the last few years that the proper way of avoid- 
ing disease is rather by preparing ourselves to resist it rather than 
try to avoid all contact with possible disease germs. ‘The question 
is significant, then, whether the danger from milk is so great that 
we should use every means of avoiding it; or is it one of the slight 
dangers which we may best class with the everyday incidents against 
which our proper guard should be simply vigorous health? 

It is impossible to say how great is the hability of contracting 
disease from milk. Sometimes the subject looms up before us in 
eigantiec proportions. When our papers are describing the oceur- 
renee of hundreds of cases of typhoid fever in a city, all traced to a 
milk supply, the seriousness of the problem is very apparent, and 
very likely we stop drinking milk for a season. But when, on the 
other hand, we remember the millions of people that are drinking 
nulk daily without injury, and remember that our forefathers have 
done the same, we grow graver and begin again our old eustom. 
No one ean, indeed, pretend to say how great the danger is. That 
it is greater than that from drinking water is pretty clear. That it 
is less than that of riding in the ears is probably equally true. That 
it is ereater ina small community than a large one scems probable, 
and that there is a greater hkehhood of its being serions where the 
milk comes from a single source than where it passes through the 
hands of a unlk-supply company appears to the author to be quite 
sure, 

In Ins relation to this problem each person must decide for him- 
self. We do not cease to ride in the ears beeause there is danger here, 
nor do the innumerable accidents from bicycling deter us from this 
pleasure, Ought we to give up milk becanse of an oceasional in- 
stance of disease? Tt might be possible to give advice to use milk 
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freely, looking upon the danger as a slight one and one of the un- 
avoidable dangers of living, but if such advice is given some one 
will instantly declare it bad advice. 1t might be possible to advise 
boiling all milk before drinking, and again some anthority would 
say that this is unnecessary and bad. YPersonally, the author, 
though living in a small community, uses raw milk with perfect 
freedom, but would regard it as unwise to allow young children, 
especially infants, to use it in this way. 

As already stated, the agitation over the milk supply is greater 
in Europe than in this country. While in England milk is used 
much as in this country, on the continent really little milk is drunk 
raw, and there is a growing demand for some means which shall 
deprive milk of the suspicions attached to it. This demand has 
been rapidly growing in recent years, and has resulted in the ap- 
pearance of two new industrics. These are the preparation of 
sterilized and Pasteurized milk. Neither of these industries has as 
yet developed much in the United States, although in our larger 
cities beginnings are being made along similar Imes. 

Sterilized milk has been used for many years. Long ago our 
doctors learned to recommend, for invalids, that milk should be 
boiled before drinking. This was done before the matter of its 
relation to bacteria was understood, and when physicians simply 
conceived that the boiling rendered the milk more digestible. 
From being used by invalids it came to be suggested in feeding in- 
fants, and then, after the relation of milk to possible disease germs 
had been understood, the general sterilization of milk was widely 
recommended. The process of sterilization of milk has not taken 
much of a hold upon the people of this country as yet, nor has it 
in England. In continental Europe, especially in northern coun- 
tries, where the amount of tuberculosis is very large, it has made 
rapid headway, and now in most of the cities sterilized milk can be 
bought on the streets just as easily as ordinary milk. 

In sterilizing milk as it is done in Europe the destruction of 
the disease germs is not the only purpose. An object of perhaps 
equal weight is to produce a milk that will keep. There are many 
circumstances where it is desirable to carry milk for long distances, 
and to lay in a supply to last many days or even weeks. Under 
these circumstances sterilization is resorted to, since it preserves 
the milk. 

There are various methods of sterilizing milk. The simplest, 
and doubtless the most common, is simply the boiling of the milk. 
This can easily be done by any one at home, and is, bevond question, 
very widely resorted to. But where the sterilization is to be per- 
formed by a publie-supply company, boiling is not satisfactory, since 
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the milk, although it will keep some time, is not indefinitely pre- 
served. The common method used is heating with superheated 
steam. The milk is placed in bottles of special device, holding 
about a pint or a quart, and are placed, hundreds at a time, in a 
large chamber which can be hermetically sealed and then filled 
with steam under pressure. IJfere the temperature rises to 102° to 
106° C, (216° to 220° F.), and is retained here for some little time. 
This igh heat is supposed to kill all the living bacteria that may 
be in the milk, even the resisting spores being commonly destroyed. 
While the milk is still in this apparatus, and before the chamber is 
opened, the bottles are sealed by a mechanical contrivance and then 
allowed to cool. After this they are taken out of the sterilizer, and 
are ready for distribution. The milk thus treated is sometimes pure 
white, although frequently it has acquired a brownish color, which 
is not enticing to one accustomed to ordinary milk. Moreover, it 
has a taste of cooked milk, which is to some people very unpleasant. 
Lut when the method is suecessful the milk contains no living bae- 
teria, and may now be kept indefinitely without further change. It 
may be shipped to all parts of the world, and whenever opened it 
will be found still sweet. The process is evidently equivalent to 
the canning of fruit or meat, only more difficult because the milk 
commonly contains many resisting spores. 

Such sterilized milk can be bought almost anywhere in Europe, 
and there is undoubtedly a growing demand for it. Where this or 
other sterilized milk is used it is claimed that very favorable results 
follow. Careful statistics have been collected as to the nuinber 
of deaths among infants from diarrheral diseases, and it is found 
that in some cities the deaths from infants fed upon raw milk are 
nearly three times as great as among those fed upon sterilized milk. 
Of course, no typhoid epidemics can ever be traced to such milk, 
and in general its use seems to meet with decided favor. 

There are, however, some serious objections to this method of 
treating milk, which have been and probably will continue to be 
suficient to prevent its wide extension. The first js that such milk 
appears to be shghtly less digestible than raw milk. Over this 
wuatter, however, there has been and still is a great diversity of 
opiion, and many claim that there is really no difference in the 
digestibility. Jt is a amatter of comparatively little importance, 
however, at least for adults and healthy children, for the sterilized 
nalk can be digested, and the slight difference in ease of digestion 
probably has little significance unless it be for weakly individuals. 
secondly, the taste of the sterilized milk is that of boiled milk, and 
this is rather unpleasant to most people. Probably a majority of 
our people, if called upon to drink sterilized milk or none at all, 
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would prefer to give it up entirely. This is really an almost insur- 
mountable obstacle to the wide extension of the use of sterilized 
milk, at least for the present generation. Those who have accus- 
tomed themselves to the taste of raw milk will not drink sterilized 
nilk, and, if they do not dare to drink it raw, will not drink it at 
all. Jf infants are brought up on sterilized milk the next genera- 
tion may look upon the matter differently, since the taste can be 
eultivated. 

The third objection to sterilized milk is its cost, which pretty 
effectually prevents its wide use. Ilere is probably the real reason 
why the sterilized-milk industry has not extended more rapidly 
than it has. The cost of the milk that has been subjected to the 
treatment above deseribed is considerably above that of ordinary 
milk, and the size of the pocketbook is commonly a matter out- 
weighing, with most people, even matters of health. When raw 
milk ean be purchased at half the price of sterilized milk, or even 
for a cent or two less, it will be purchased almost uniformly by the 
bulk of people, rather than the more expensive sterilized milk. 
Thus it happens that, in spite of the fact that sterilized milk can be 
purchased easily in most European cities, the business is not a large 
one. Probably not one quart of sterilized milk is sold to a hundred 
quarts of raw milk, even in eities where the business is best de- 
veloped, 

There are some who think that this method of treating milk ts 
soon to be recognized as a necessity, and that it will be shortly re- 
garded as improper to drink raw milk as it is to eat raw pork. But 
the business has grown rather slowly. Most people prefer to pur- 
chase their milk raw at a cheaper price and then boil it themselves, 
if they do not forget it. There is, moreover, one rather serious 
criticism that is made against this sterilized milk, Even with the 
hich temperature that is used, it is impossible to be sure that all bac- 
teria spores are-destroyed. In most cases they are killed, but ocea- 
sionally, and indeed not infrequently, a lot of milk will contain re- 
sisting spores that the heat does not destroy. These few spores that 
are left may become serious, far more so than the bacteria in raw 
milk. After sterilization they begin to grow, and, sinee this milk 
is very commonly kept for many days before it is used, these germs 
have a chance to become very abundant in the milk and to produce 
profound chemical changes therein, in some cases actually develop- 
ing poisons. The changes that thus oceur may be such as to escape 
notice with the eye, since they do not eurdle the milk, and they 
may even fail to affect the taste of the milk. Such milk is to all 
appearances good, and would be given to infants without hesita- 
tion. If it did contain the injurious products tlus referred to the 
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results would be serious. Some bacteriologists are convinced that 
not a few cases of serious sickness have been produced in this way. 
When the milk is used shortly after the sterilization this matter is 
of no importance, since the bacteria spores grow slowly. But ster- 
ilized milk is supposed to keep indefinitely, and is therefore likely 
to be preserved some time before using, giving abundant oppor- 
tunity for these spores to grow. 

For these several reasons there is developing a different method 
of dealing with the problem. It is the well-known process of Pas- 
teurization. But although the process has been known for several 
years, its application to the milk business on a large scale is quite 
new. Pasteurization consists in heating the milk to a temperature 
of only about 68° to 85° C. (165° to 185° F-.), leaving it at this 
temperature for a short time, and then rapidly cooling. The length 
of time required depends upon the temperature used, being, of 
course, shortest for the higher temperature, but it varies from some 
two minutes to half an hour. This moderate heat does not neces- 
sarily produce the cooked taste nor, as we shall see, does it involve 
an expense which need raise the price. The temperature, how- 
ever, is not sufficient to destroy all bacteria, and for this reason is 
looked upon with disfavor by those who feel that what is needed 
is an absolute destruction of all bacteria. The Germans, who like 
to do things thoroughly, do not take readily to Pasteurization, and 
there are others besides Germans who insist that this treatment 
does not make the milk safe. But if one is looking for practical 
possibilities rather than theoretical suecess, there is perhaps at pres- 
cnt more to be said in favor of Pasteurization than sterilization. 

Pasteurization is found to be suflicient to destroy all the strictly 
pathogenic bacteria that are likely to be in milk. The germs of 
diphtheria and typhoid are killed, and even the tubercle bacillus 
is rendered innocuous by a few moments at a temperature of 75° 
C. The resisting spores above mentioned are of course not de- 
stroyved, and many other bacteria are left uninjured. But the bac- 
teria which escape the heat are not strictly pathogenic, and do not 
grow in the body. If they produce any injmvy to the drinker it is 
beeanse they grow in the milk and produce injurious chemical prod- 
uets there, They are only dangerous, therefore, after they have 
liad an opportunity to grow in the milk for some time. This op- 
portumty they do have, as we have scen, in sterilized milk, but they 
do not have the opportunity in Pasteurized milk. Pasteurized 
nulk is net designed for keeping, and those who use it know that 
while the strictly pathogenic bacteria are killed the inilk will not 
keep. Tt will remain sweet a little longer than raw inilk, but it 
miurt be used at once. It must be treated just like fresh milk. 
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Under these conditions the bacteria do not commonly have an op- 
portunity of growing sufliciently to produce their poisonous prod- 
ucts before the milk is consumed. Practically, then, these bacteria 
that resist the moderate heat of Pasteurization are of no serious 
importance in connection with the healthfulness of milk. Pas- 
teurized milk has been deprived of all its strictly pathogenic bac- 
teria, and the germs still left will commonly have no opportunity 
to grow very much before the milk is consumed. It is therefore 
the confident belief of many that Pasteurization is actually a safer 
method of treating milk than sterilization. Moreover, the results 
appear to be equally favorable, for Pasteurization is claimed to pro- 
duce an effect upon diarrhceal diseases equal to that of sterilization. 

But the most important argument for Pasteurization seems to 
be that it is really practical, and can be introduced upon a seale 
vastly more extended than can sterilized milk. The practice of 
Pasteurizing milk has doubtless been followed not a little by pri- 
vate families, but from the very outset it has appeared that the 
proper method of dealing with the matter is to treat the milk at a 
general distributing center, rather than to depend upon the con- 
sumer to do it. Not a few devices have been suggested for accom- 
plishing the purpose satisfactorily and rapidly. The machines in- 
vented are planned upon two different principles. In one plan 
the milk is placed in some large vessel holding many gallons and 
is here heated, commonly by steam coils. It is allowed to remain 
here at the desired temperature for twenty minutes to half an hour, 
and is then cooled. This method is necessarily slow—so slow, in- 
deed, that it is impractical for use where large amounts of milk 
must be treated rapidly for general distribution. It probably 
could not be used for the milk supply of a city. The other method 
is called that of continuous flow. Here the milk is allowed to flow 
continuously over a heated surface, which brings it quickly to the 
desired temperature. It is kept hot for only a short time, how- 
ever, and it then flows over a cooled surface, where the tempera- 
ture is brought down again and the milk is finally delivered from 
the machine in a continuous stream of cooled milk. Great ob- 
jections have been urged against this process, from the fact that 
it is not thorough. The milk is retained at the high tempera- 
ture for such a short time that many of the bacteria are not 
killed. The Pasteurization is decidedly less thorongh than by the 
other method. But here, again, befere condemning the process it 
is necessary to consider its purpose. If it is to destroy all the bac- 
teria, or as large a number of thein as is possible, it is of course un- 
satisfactory. If, however, the purpose is to treat the milk cheaply 
and rapidly in such a manner as to remove the danger of disease 
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distribution through the milk supply, it would appear that such a 
method is perhaps satisfactory. 

So far as can be determined, this method is efficient in destroy- 
ing pathogenic bacteria. Its efficiency is of course dependent upon 
the length of time that the milk is retained at the high tempera- 
ture, and this can be regulated by the rate of the flow of the milk 
through the machine. All evidence we have seems to point to the 
conclusion that a temperature of 75° C., continued for a few min- 
utes only, so fay destroys or weakens the pathogenic bacteria which 
are liable to be found in milk that they need not subsequently be 
feared as producing disease. Of course, there are pathogenic bac- 
teria that are not destroyed by this temperature, but they are not 
likely to oceur in milk. The germs of typhoid, diphtheria, and 
tuberculosis are probably rendered harmless by such treatment, 
and these are the chief pathogenic bacteria of milk. Moreover, the 
other bacteria are very greatly decreased in numbers, so that the 
dangers of intestinal troubles are at least much reduced. In hos- 
pitals where Pasteurization has been adopted the results are as 
favorable as with sterilization. 

Lhe great value of this plan is, however, that it is practical on 
a large scale. In Copenhagen it has been in practice for some 
three vears very extensively. In Denmark the amount of tuber- 
culosis among cows is very great, somewhat more than half the 
animals suffering from this disease. As a result the public milk 
supply is regarded with more suspicion than in countries where 
the disease is less. It is everywhere reconnnended that the milk 
he always boiled before using, but the bother of treating the milk 
thus daily makes people unwilling to do it, and it is doubtful whether 
tle practice is as common as the pliysicians think necessary. Some 
three years ago a company was organized to mect the publie de- 
miand for safe milk, and it has adopted plans by which it furnishes 
Pastcurized milk on a seale as extensive as that of the ordinary 
nulk-supply companies. The company has devised and manufac- 
tured two large machines which receive the milk, Pasteurize it, and 
cool it in a constant stream, and are capable of treating two thou- 
sand quarts an hour. The milk received by the company is tested 
chemically and filtered, and then allowed to pass throngh one of 
these large machines. After this it is placed in glass bottles and 
sealed with the company’s seal. The heating is doue by steam, 
and the cooling by brine cooled by an ammonia cooling machine. 
The greatest care is taken in cleaning and sterilizing the bottles, 
an cnormous chamber some twenty fect long and six feet in diam- 
eter being used for a sterilizer. Into this the washed bottles are 
placed, the chamber hermetically closed, and then superheated 
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steam is turned in upon them. Everything conneeted with the 
establishinent is conducted with the greatest attention to cleanh- 
ness, and upon a very large scale. The bottled milk is subsequent- 
ly distributed in ordinary milk earts. A bacteriologist is constantly 
testing the efficieney of the machines by bacteriological examina- 
tions of the Pasteurized milk. 

The most important feature in this undertaking is that the eom- 
pany furnishes the city with milk at the same price as that fur- 
nished by the other companies without Pasteurization. It scems 
strange that this ean be done, for the Pasteurization of course costs 
something. But the explanation is essentially that heat is cheaper 
than cold. Decause of the subsequent Pasteurization this company 
does not feel it necessary to demand that the milk should reach 
them in as cool a condition as is required by the other companies. 
While their business rivals insist that they shall receive milk not 
warmer than 4° C., this Pastenrizing company receives it as warm 
as 10° C., and this saving in the cooling largely pays for the Pas- 
teurization. The mechanical bottling enables them to employ a 
cheaper grade of help than is necessary when the milk is peddled 
Tn -eatts: 

The results of this endeavor to furnish safe milk are in quite de- 
cided contrast to those conneeted with sterilized milk. Sterilized 
milk has now been on the market for quite a number of years, but, 
in spite of the fact that it ean be readily bought in most cities, the 
actual business is small. The largest milk-supply company in Eu- 
rope has a demand for only a few hundred quarts per day. This 
company in Copenhagen offers to the public a milk which has the 
taste of fresh milk and whieh has been so treated as to have all 
pathogenie bacteria within it destroyed, and at the same time the 
other bacteria greatly reduced in number. This milk it sells at 
the same price as ordinary milk. As a result its business has rap- 
idly grown, and instead of supplying a few hundred quarts it sells 
some thirty thousand daily, and the amount of milk handled is 
increasing with great rapidity. It probably sells more Pasteurized 
milk than all the sterilized milk sold in Europe. 

Jt would thus seem that we have here actually a practical 
method of dealing with the new problem of the milk supply. That 
it 1s practical is manifest from the actual results in this institution 
in Copenhagen. Whether it is regarded as satisfactory will of 
course depend upon our standpoint. Those that insist that the 
milk must be freed from all danger, and hence deprived of all bae- 
teria, will not regard this method as satisfactory. But probably 
every one will recognize that milk thus treated is very much safer 
than raw milk, and that dangers from typhoid epidemies and tuber- 
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culosis are removed, even if they do not admit that intestinal trou- 
bles are thus avoided. 

There ean be little doubt that the method would be successful 
in our own cities, but its suecess would depend upon the price at 
which the milk is sold. If the Pasteurized milk is sold for a price 
much higher than ordinary milk it will not be a commercial success, 
for the vast majority of people prefer to save the one or two cents 
per quart, and run the rather slight risk of trouble from the milk. 
If it can be sold in our cities, as in Copenhagen, for the same price 
ora price only slightly higher than that of ordinary milk, it is hardly 
doubtful that it would soon come into favor, for who would not 
prefer milk that is safe from disease germs if the price is the 
same? Already there are a few attempts in this direction in some 
of our cities, but as yet they are only in the beginning stage. 
Whether they will develop to a wide extent depends probably 
almost wholly upon the price at which the milk can be sold. 

It would appear, then, that this method of Pasteurization by a 
central company offers the most hopeful solution of this feature of 
the problem which is growing with the growth of cities. The milk 
companies could probably arrange, without great expense, such a 
plan of Pastcurizing large amounts of milk. This only emphasizes 
the conclusion, already reached, that the most hopeful method of 
dealing with the problem in our eities is through properly organized 
companies that can handle milk on a large seale, and will do it con- 
scicntiously, and not wholly from the standpoint of money-making. 


TEACHERS’ SCIIOOL OF SCIENCE. 
By FRANCES ZIRNGIEBEL, 
[Concluded. ] 


JATNALLED in time with the eourse in historical geology or pa- 
leontology was that in botany, under the leadership of Dr. 
Robert W. Greenleaf, a Boston physician, who in his student days 
had assisted Dr. Goodale and was at the time of giving these lessons 
Professor of Botany and Materia Medica at the Massachusetts Col- 
lege of Pharmacy. A growing interest in the study of botany in the 
schools, and Dr. Greenleaf’s exceptional ability as a teacher, made 
the attendance at this class very large. After an hour’s lecture the 
instructor and two assistants directed the observation of the speei- 
mens by the students, who were required to make sketches of the 
objects studied. The first set of lessons was similar to that given 
in the school by Dr. Goodale several years before, and was of a 


| 


TEACHERS SCHOOL OF SCIENCE. 641 


preparatory nature, including morphological, structural, and physio- 
logieal botany. 

The introductory lesson dealt with the relation of botany to its 
various subdivisions and to other stndics. The meaning of imor- 
phology was illustrated by 
comparing the fonr plant 
members—root, stem, leat, 
and plant hair— with the 
different plant organs, and 
a practieal exercise, with 
specimens whose parts were 
sketched and labeled, was 
given to show that the posi- 
tion and mode of develop- 
ment of a part determine its 
rank as a member or struc- 
tural division, while its fune- 
tion may give it quite a dit- 
ferent rauk as an organ. 

A preliminary view of 
vegetable lnistology, consid- 
ering the shape, wall, mark- 
ings in the wall, and con- 
tents of cells, was next 
given. This was tollowed by lessons on vegetable physiology, in 
which the absorption of liquids and gases for the making of food, 
assimilation, transfer and storage of food, the growth of cells and 
tissues, the excretion of waste products, special kinds of work, as 
climbing, catching of insects, ete., reproduction, and the process of 
metabolism as illustrated in eells, were treated of first in a general 
way and then elaborated upon in the sneceeding lessons. Much time 
was devoted to the anatomy, histology, and germination of seeds 
and to the strueture and function of root, stem, and leaf. The mor- 
phology of fruits and their anatomical classification (profusely illns- 
trated from the fruits of the market and neighboring fields), with 
a discussion of the contrivances for dissemination of fruits and seeds, 
furnished subject-matter for both a profitable and interesting lesson. 

The last lessons of this set were devoted to the study of the 
flower and its parts, particularly stamens and pistils, and ended with 
an explanation ef the proeesses of pollination and fertilization. The 
work of making vertical and horizontal plans of the flower served 
as an introduetion for the second year’s eourse on Systematic Bot- 
any, Wherein the relations between the common tamilies of flower- 
ing plants were shown. ‘Tlis course was illustrated by numerous 
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hothouse flowers and also by dried specimens, of which one hundred 
kinds were given to each teacher, This course was given to teach- 
ers, many of who could by means of a kev analyze any common 
Hower, but who knew nothing of the principles of plant relationship. 
The theories of special creation and of evolution were explained, 
and the theory of descent with variation was taken as a hypothesis. 

Starting with this theory of evolution as a basis, the structure 
of certain tamihes was studied and they were taken as types with 
which other related families were compared. After a elassification 
of all known flowering plants into gvinnosperms and angiosperms, 
and subdividing the latter into monocotyledons and dicotyledons, 
the lily family was considered as typical of monocotyledons. It and 
its related fanulies afforded a simple means of demonstrating the 
probleins under consideration, Members of this family were found 
to be charaeterized by having an endogenous stem, usually parallel 
veined leaves, six-parted perianth free from a three-celled superior 
ovary, and six stamens. The allied families were shown to agree 
with the type in the internal or fundamental characters, sueh as the 
nmnber of carpels and cells of the ovary, but were found to differ 
in the more external or environmental characters, such as the ar- 
rangement of the parts of the perianth. 

After studying the relations between the various groups of en- 
dogens, the trees and weeds of the apetalous division of exogens 
were next eonsidered, and through Ranunculacee eonnected with 
polypetalous dicotvledons. These latter were classified according to 
whether the parts of the flower were hypogenous, perigynous, or 
epigvnous. These terms signify, respectively, under the pistil, 
around the pistil, and on the pistil. In this group the rose family 
presented several modifications of the pistil, aecording to which it 
was divided into tribes. 

When the group of Gamopelale was studied, Solanaceew, the 
wightshade family, with its regular flower, and Labiati, or mint 
fainily, with irregular flower, were taken as types with superior 
ovaries, Various modifications from these types were found in 
several families. 

Ericacer, the heath family, presented, in its suborders of E’rt- 
cine, Pyrolew, and Monotropee, which had superior ovaries, and 
Vaccinia, which had inferior ovaries, an Intermediate order be- 
tween the preceeding supera and following inferce, of which latter 
eronp Coan paniulacee was considered a type. 

Vhe relations between many families were traced, and the Com- 
posite were lastly considered, this family showing the greatest dif- 
ferentintion with its coalescence of circles, adnation of different et 
eles. reduetion in parts, and nuniber of individuals brought together. 
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The greatest deviation from a stimple tlower and a complexity of 
strueture were here presented. Through the co-operation of parts 
these Howers were of high physiological etticiency. 

Throughout the course, families of medicinal or other economic 
ralne, or such as presented evidences of adaptation for cross-fertili- 
zation, dissemination of seed, life in desert regions, or contained 
examples of parasiticism or malty polsouonus genera, were inciden- 
tally considered. 

Carefully made illustrated notebooks, collections of dried speei- 
mens, and other evidences of interest in the course were shown by 
the teachers, who gained great facility in placing an unknown flower 
in its proper family withont the use of a key or botany. 

The next set of lessons in the botamcal series consisted of the 
usual number (fifteen) on crvptoganic botany. This was perhaps 
the eourse which was the most difficult of presentation; but, not- 
withstanding, mueh dried and fresh material, representing ehietly 
the higher eryptogams, was distributed among the pupils and ex- 
amined by them. 

The fourth and last year of the series was spent on paleobotany. 
This was a somewhat novel and valuable course, which was par- 
ticularly appreciated by those who had studied geology and paleon- 
tology in other classes of the school. A large amount of labora- 
tory material was provided from the musenm. The duplicate fos- 
sil specimens of the society were used by the class, and ninety de- 
termined species were figured by many members. Sinee the elose 
of these lessons persons who have shown thronghout the four years 
a satisfactory knowledge of botany and have passed the examina- 
tions, in the most exhaustive course ever given in the subject for 
teachers, have received certificates stating their qualifications. 

In the spring of 1887, owing to a suggestion made by Professor 
W. O. Crosby and to assistance furnished by hun, a private course 
of instruetion was arranged by Prof. G. II. Barton, of the Insti- 
tute of Technology, for a series of lessons in field geology. Twenty- 
one persons, nearly all of whom had attended Professor Crosbv’s 
course in The Teachers’ School of Seienee, took these lessons with 
ereat enthusiasm. The series of lessons was continued in the an- 
tun, with the addition of twelve new members to the elass. From 
this beginning has grown the svstematic course of field instruction 
in geology now earried on as one of the regular courses. As at 
present conducted, it consists of a series of lessons in the autumn 
and spring of eaeh vear, so arranged as to give detailed instruction 
in methods of observation covering a range throngh all portions of 
the snbject, embracing mineralogy, lithology, structural geology, 
historical geology, and physiography. 
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The method pursued is ax follows: The class is taken to a typical 
place for ilustrating the subject in hand. The area to be studied 
is pointed ont, and then for a half hour or so the class is asked 
to make observations wnas- 
sisted by the imstructor and 
with as little communication 
among themselves as possi- 
ble. Then they are called 
together and qnestions are 
asked to draw out the results 
of their observations, free 
disenssion beimg invited at 
this time, and questions from 
the class answered by the im- 
structor. Then the instrue- 
tor explains the phenomena 
studied, and finally gives a 
general lecture upon the 
particular subject involved. 
Notes, taken m the field, are 
earried home and rewritten 
and then landed in at the 
next lesson, to be corrected 
and returned later, JX printed synopsis is furnished each member 
of the class at every lesson, for which payment is made sufficient 
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to cover the cost of the printing. Each member is also required 
to be provided with a hammer, chisel, and compass. 

The course of tustruetion begins with a discussion of the gen- 
eral principles of erosion, and one lesson each is given at places 
Hlustrating an exeess of chemical and mechanical action. At Med- 
ford a very broad dike of coarsely crystalline diabase, penetrated 
by numerous cracks, furnishes an exceptionally good opportunity 
for the observation of rapid chenueal decomposition, an almost 
complete gradual transition being shown from the fresh unaltered 
rock through all degrees of decomposition to the formation of soil. 
The cause of the decomposition ts explained, with the resulting 
produets, and the history of the latter is traced till they form parts 
or the whole of a new reek. OA drumlin is seen, at Great TTead, 
Winthrop, being undermined and worn away by the waves. By 
comparison with other drumlins im the neighborhood, the original 
form of Great Tlead ean be easily restored mentally and the effect 
of waves and currents upon a coast can be readily appreciated. In 
aexeursion to North Adams and rides over the Hoosae Mountains 
and to the sumunit of Grevlock, rivers are seen in their various stages 
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ef action, the eutting backward by the caseade action, the cutting 
downward of torrent action, and the more quiet transportation and 
final deposition of the streams passing through the lower levels and 
approaching the sea. From the sides of Tloosae and Greylock the 
surface of the Massachusetts plateau is seen, with its dissection by 
the Berkshire and Deerfield Valleys, illustrating the broad etfects 
of erosion over the surface of the eoutinent. 

Passing next to a discussion of the disposition of the material 
that is derived by erosion from the land, a leeture upon the sorting 
action of water is given, and the resultant beds of gravel, sand, and 
clay are studied in a section cut by the Titchburg Railroad through 
the sand plateau at Lake Walden, in Concord. 

The next step is to study these products of deposition in their 
consolidated forms. . At Parker Till, Roxbury, a large quarry tur- 
hishes opportunity for the study of conglomerate, special attention 
being paid to the means of determination of stratification in a nearly 
homogeneous, coarse material. Here also is a large section in a 
drumlin left ma nearly vertical face by excavation about twenty 
vears ago, and now illustrating finely the action of rain during the 
years. ‘This forms an instructive contrast with the marine erosion 
of Great Head, Winthrop. Any one of the numerous slate quar- 
ries at Somerville serves the purpose of studying stratification ma 
fine, homogeneous material. In each of these three last-named 
places the various phenomena of stratified rocks are studied, such as 
unconformity, cross-hedding, ripple-marks, strike, and dip, but at- 
tention is confined more especially to the original structures, sub- 
sequent structures being left for later lessons. 

Eruptive rocks are then taken up and studied in respect to their 
origin and original struetures. The quarries near Winter Hill, in 
Somerville, furnish an admirable opportunity to study dikes. Here 
a small hill of slate is intersected by three series of dikes of differ- 
ent character and intersecting each other at various angles, enabling 
a determination of their relative ages. An intrusive bed, new sepa- 
rated from its parent dike by erosion, atfords the means of compar- 
ing the characteristics of the two forms and of tracing out the rela- 
tion between them. The inclined positions of the dike and bed 
and the numerons quarries furnish several sections in varving rela- 
tions to the two. The various dikes and the inclined position of the 
inclosing slate give an excellent chance for the first instruction in 
the making of geological maps and sections. Notes are taken for 
this purpose, and both maps and seetions are construeted and handed 
in at a later date. 

At Marblehead Neek various other eruptive structures, such as 
flow structure, ancient ash-beds, ete., are seen in the felsite, of which 
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Inany varieties occur there. Attention is especially called to the 
ability of mistaking flow structure for stratification, the stmilari- 
fies and differences bemg explained. At Marblehead Neck, also, 
a caretul study as made of the formation of pebbles, all stages being 
shown from the dislodging of fragments from the elitts by frost 
action, the dropping inte reach of the waves, the tirst rounding of 
the sharp angles to the subangular outline, and finally the round- 
ing of the fragment mto a complete pebble form. 

At Newton Centre a study of contemporancous beds is made, in- 
cluding their relations to the inclosmg rocks and a comparison of 
their characteristics with those of intrusive beds. 

Eruptive masses, metamorphic rocks, and vei phenomena are 
all well shown at Fitchburg, where Rollstone Hill is an eruptive 
mnass of granite cutting through the metamorphie mica schists and 
eneisses, and the granite in turn is cut by very numerous veins of 
pegmatite, abundantly rich m tourmaline crystals and occasionally 
having bervl, 

Glacial structures are next taken up. At Newtonville is studied 
the esker and sand plateau, rendered famous by the work of Prof. 
W. AM. Davis and others; at Cliaton an exceptionally fine set of ter- 
races, and the best example of roches moutonnees near boston, where 
aclass can be tanght in a very few minutes to recognize that the 
movement of the ee sheet must have been from the north toward 
the south; and at Stow and Haverhill are studied drtumiins. 

After this, special attention is devoted to the subsequent strue- 
tures of rocks, such as folds, faults, cleavage, joints, ete. Typical 
places, as before, are selected for each, and the work carried on 
in the same manner. When this course has been entirely accom- 
plished, then places of greater complexity and where the problems 
are hot quite so plain are visited, and opportunity is given to exer- 
cise the skill or knowledge already gained. 

Following this, a series of Jessous is devoted to the study of 
tvplieal places dlustrating the various historical strata occurring in 
Massachusetts: among others, Nahant and Braintree for the Cani- 
lara, Attleboro for the Carboniferous, Mount TLolvoke for the Tri- 
asic, Grav Tlead for the Cretaecous and Tertiary, Rockport, Mar- 
tha’s Vinevard, and elaypits of Cambridge for the Glacial Cham- 
plain. 

The work in this course has been marked by enthusiasm, and the 
attendance has been very large, reaching a maximum. of two lundred 
and ten, with an average attendance of seventy-one in the autumn 
of 1896. Asa direct onteome of this work, and connected with it, 
several excursions to distant points lave been made by parties under 
the charge of Professor Barton during the stmimer vacations. The 
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ost Lnportant of these were the following: AO five-days’ trip 
through western Massachusetts; a seven-weeks trip to the Pacific 
coast, Including visits to the Lake Superior copper regions, the Yel- 
lowstone Park, Butte, Montana, Great Shoshone Falls in Idaho, Co- 
lumbia River, Mount Hood, Frazer Canon in British Columbia, 
the Great Glacier of the Selkirks, and the Ilot Springs at DBantt; 
and two trips through Nova Scotia, one in 1594 and another in 
Tsvs, In eaeh of the latter trips special attention has been 
paid to the various kinds of mining coal, iron, and gold, to the 
famous mincral localities like Cape Dlomidon, and toe the general 
geology. 

Also, connected with this work, a special course of lessons lias 
been given by Professor Barton each spring to a class from the 
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Soston Normal School, and many oecasional lectures and field les- 
sons to the classes of the State Normal School at Framingham, and 
at other schools, teachers’ clubs, ete. During the Boston exhibition 
of the evclorama of the voleano of Kilauea, Hawai, over three hun- 
dred teachers and a large number of schools visited that exhibition 
and listened to personal leetures by Professor Barton in direct con- 
nection with the work of The Teachers’ School of Science. 

Owing to the request of members of the field class, a private 
class was organized in the winter for a course of twelve lessons in 
mincralogy. This proving suecesstul, and a demand tor laboratory 
work being shown, this work was incorporated as a distinet course 
in the school, Tt was during the early part of this work that Pro- 
fessor Barton introduced for the first, time in The Teachers’ Schoo] 
of Seience the svstem of daily and final examinations—a system 
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since followed as the general practice of the school and now consid- 
ered as one of its most fundamental features. 

This course, after various experiments, has finally developed 
into a detinite four-vears’ course of instruction, at the end of which 
those members who have met all the requirements receive the di- 
ploma of the school. The full four-years’ course is designed to give 
a thoreugh training in the finmdamental principles of geological 
scienee. Each vear is given a series of fifteen lessons of two hours 
‘ach, partly daboratory, partly lecture, and fully illustrated with 
specimens and diagrams. The first year’s work is devoted to min- 
eralogy. One introductory Jeeture is given on the principles of 
chemistry as the basis of understanding the composition of minerals, 
and the four following lessons are devoted to a study of the physical 
properties, mainly crystallography. During the remaining lessons, 
about one hundred and fifty of the commonest mineral species are 
studied, the elass being required to learn to recognize each species 
and be able to tell its composition. 

The second year’s work with lithology is carried on largely in 
the same wav as with mineralogy. At first a brief review is made 
of the most important rock-forming minerals. Then all the com- 
moner species of rocks are taken up and studied, so as to learn to 
recognize each species at sight and to tell its composition. Besides 
this, leetures are given upon the origin of the rocks and the deriva- 
tion of their component materials, involving a large amount of 
dynamical geology. 

During the third and fourth years are taken up, respectively, 
structural and historical geology. Both these subjects are taught 
largely by Jectures, illustrated by charts and diagrams, a select set 
of speciinens for the table, and a few such specimens as ean be passed 
around the room. Tn the historical geology special care is taken 
to furnish for class use as many specimens as possible of the typical 
rocks and fossils of the various ages. Tt is nearly impossible to pro- 
vide so abundantly, however, as for mineralogy and lithelogy. As 
regards examinations, the methods used are as follows: The first half 
hour of cach exereise is taken up with answering questions or iden- 
tifving sperimens, the examinations in al] cases being written. The 
eround covered by cach examination includes all that has been gone 
over during that year previous to the examination. After the ex- 
winination is finished, the instructor brietly answers and explains the 
qhestions. The papers so handed in are marked by the instructor 
snd returned the following week. All of this serves to enable the 
class to keep a comprehensive grasp of the subject constantly m 
hand. At the end of each vear's work a final examination of three 
hows tn length is given, covering the complete subjeet. The final 
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rank given each member is made up equally from an average of the 
term’s work and the final examination, ‘Phis course has proved 
decidedly popular. The instruction was originally given in the 
Geological Department of the Institute of Technology, in a room 
adapted to seating thirty-six persous. This was gradually crowded 
to accommodate fifty-six persons. At the beginning of the last four- 
years’ course the number of the applications was so large that each 
appheant was required to sign a printed statement promising to be 
present at all exercises for the four years, except for good and sutt- 
cient reasons. One hundred and seventeen persons gave the re- 
quired promise. In order to meet this demand, two divisions were 
formed, and on each Saturday afternoon the same lesson was re- 
peated. In order to detray the additional expense of the second 
division the members of the class voluntarily contributed three dol- 
lars each. The labor of repeating the lessons on the same after- 
noon proving too great, provision was made the second vear to 
transfer the instruction to the large lecture hall of the Natural His- 
tory building, where accommodations were made for one hundred 
and twelve students. The work has since been carricd on there, 
and a complete new set of specimens, diagrams, ete., is gradually 
being obtained. 

The membership of the elass is, of course, principally made up 
from Boston and the towns immediately surrounding, but a few 
come from places as far distant as towus in Connectieut and Rhode 
Island, from Bridgewater, Scituate, Framinghain, Fitchburg, Low- 
ell, Lawrence, and Beverly. 

One member of the class has made an exhaustive study of the 
granites of eastern Massachusetts, and others are teaching geology 
in secondary schools outside of Boston. 

An umportant and influential outeome of the first lessons of Mr. 
Barton was the formation, in the fall of 18S8, of the Barton Chap- 
ter of the Agassiz Association, by seven ladies who had been fellow- 
students in mineralogy. Later, men and other ladies who had 
attended Mr. Barton’s field lessons were invited to join. For 
ten vears this elub has flourished, and held weekly evening mect- 
ings for nine months of the vear, at which the members have done 
much systematie work in the study of geology, mineralogy, chem- 
istry, botany, entomology, and zodlogv. At some of the sessions 
the individual members have taken their share of the work by the 
preparing of exhaustive papers which have been read to and dis- 
cussed by the class, and sometimes a series of lessons has been given 
by specialists in the several departments. Many of the first scien- 
tists of Boston have aided this association by the giving of leetures 
and advice regarding courses of lessons and opportunities for study, 
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while the ehab has in return been a great benefactor to many who 
sought its Instruction and the association of those with like tastes. 
In arranging regular Saturday outings for the study of field geology 
and botany, this club was the pioneer in this vieimity of the kind of 
-tudy which happily now seems to be fast beeoming popular. uA 
nunher of persons who were members of this association in their 
younger years are new holding positions in the United States Geo- 
logical Survey or other departments of the Government, or in the 
eapacity of curator or lustructor are connected with large museums, 
colleges, or schools in different parts of the country, thereby having 
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oOpportinities to continue their favorite lines of work, to spread a 
knowledge of the things about them, and to induce in others tastes 
suchas were fostered in them while connected with the Barton Chap- 
ter of the A\wussiz Association, 

Sine closing the four-vears’ course in botany Dr. Greenleaf has 
repeated the lessons on vegetable morphology and plivsiology and 
These on svetematie botuiw. Finding the class not se well pre- 
pared as du former vears, instead of continuing the third course of 
the scries, he has given aoset of fifteen lessons on the elemen- 
tary strneture and fumetion of flowermg plants, as he beleved 
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that course to be a necessary foundation for further Jotanical 
stiidy, 

Another feature of The Teachers’ School of Science should not 
remain unnoticed. It consists of ctfeetive work in zodlogy and 
geology by Aly. A. W. Graban, the offieial guide in the musemmn 
and a graduate student of geology. A course of lessons on The 
Shore Annals of New England was begun by hin in April, 1597. 
Directly connected with these field lessons was held a elass in labo- 
ratory work, which was attended by about twenty persons. 

The next vear Mr. Graban endeavored to give his audience a 
comprehensive view of the action of cold and heat, of winds and 
waves, rain and rivers, and of the chemical effeet of the atmosphere 
i the preduetion of the natural features of the carth’s surface, by 
elving eight lectures on The Surtace of the Earth, its Roeks, Soils, 
and Seenery. Special attention was given to the scenery of New 
England, and this awakened an interest in iveal scenery, which in- 
terest led to Aly. Grabau giving several lectures in surrounding 
towns, under local auspices. One of these lectnres called the atten- 
tion of the people of Arlington, Massachusetts, to the fact that they 
had in their midst a valuable geological monument, and led them 
to start a movement for the preservation of a terminal bowlder 
moraime on Arhnegton Heights, which is the only good accessible 
example of such moraine near Boston. 

Under the saine instruction ten lessons were given on the use 
of the mieroscope and the preparation of specimens of livdroids. 

The work begun at the winter leetures was continued during the 
spring by exeursions to the seashore. The beaches ot Revere, 
Swampscott, Marblehead; the cliffs and tide pools of Nahant, Mar- 
blehead Neck, and Nantasket, and the mud flats and piles of Bev- 
erly, were explored. One excursion was made to the onter shore 
of Cape Cod and Buzzards Bay. The party spent four days on 
this excursion. 

During the early part of the stmuner an outing was made to 
Bayville, Maine, where a laboratory was furnished, with microscopes 
and other accessories, and fourteen persous (mostly teachers) de- 
voted ten days to the study of marine fama, special attention being 
given to hvdroids. Seme geology was studied during this exeur- 
sion, and a small island mapped. Those who attended this expedi- 
tion were delighted with an experience new to most of them, as 
many of them had not before studied zodlogv and knew not what 
a field could be opened by the study of natural history. One of 
the party afterward remarked,.* 1] feel as if Thad been born inte a 
new world, so different are these things in their homes from their 
representations in books.” 


652 POPULAR SCIENCE MONTHLY. 


ln the antumm and following spring tield lessons were given on 
marine zedlogy, the object being to study animals in their natural 
habitats. Another excursion was made to Woods Hole, Buzzards 
Bay, and a summer laboratory established for ten days at Goldsbor: 
ough, Maine, where work similar to that done the previous summer 
was here carried out. Among the field lessons of the spring of 1899 
was an excursion of four days’ duration to Cuttyhunk, one of the 
Elizabeth Islands, where there was an opportunity to study a ma- 
rine fauna southern in character and different from that found on 
the Maine coast. On the afternoon of Agassiz’s birthday a sail 
was taken to another of this group of islands—Penikese, the site 
of the famons suinmer school. In the evening the class of seven- 
teen persons listened to the reading of selections from the life of 
Agassiz, poems regarding lim, and magazine articles deseribing 
events connected with the great meeting in the summer ot 1875. 
The next day an exenrsion was made to Gay Head, Martha’s Vine- 
yard, where the afternoon was spent in studying the wonderfully 
colored elay cliffs and in searching fer fossils. As an outcome of 
Mr. Grabau’s field lessons the Hale Louse Natural History Club 
was formed. This club eonsists of teachers and other persons who 
have banded together for the study of natural history. Meetings 
are held twiee a month, and similar classes have been formed for 
children of the neighborhood. 

The Teachers’ School of Science has been of great assistanee to 
the Boston Normal Sehool by furnishing certain of its pupils with 
instruction in geology and zodlogy. 

Tn 1893 The Teachers’ School of Seience took part in the exhi- 
bition of elementary science teaching made by certain teachers of 
the sehools of the eastern part of Massachusetts. The sehool was 
enabled to take part in this pnbhe exlibit through the generosity 
of Mr. PT. A. Watson, a pnypil in the seheol, who paid the necessary 
expenses, 


A COLLECTION of articles obtained by the Baron de Baye in a scientific 
expedition last vear to Siberia and the Russian Caueasus contains speci- 
mens from very ancient times down. Among them are mammoth bones 
and chipped flints, ike those of the Mousterian pertod tn France, from the 
Yeaulser: arrowhends, Tike the European and American, from the same 
region: bronze weapons from the Caueasus: iron arrowheads ike those of 
the Congo: skulls, weapous and ornaments, necklaces of hard, polished, 
pierecd stones, from the WKurgans of the steppes, dating from antiquity 
down to the beginning of the middle ages; Caneasian jewels, and ceramic 
ware aneient and modern. A very curious object is one of the statues, 
ealled Wamenaia Baba, of a kind supposed to lave been set up by the 
Sevthinus and always held im veneration, of whieh the present <peeimen 
is the only one vet allowed to @o out of Russia. 


INIFLULNCE OF THE WOCATIHER COPONM CLHIETE. . 633 


TEASE CEE SO IS Veo ere eG Ne sie 
3y EDWIN G. DEXTER. 


HE relation between gencral climatie conditions and the preva- 
lence of suicide has been somewhat exhaustively studied by stu- 
dents of criminology, the result being a considerable accumulation of 
data and the formulation of a number of more or less tenable thie- 
ories. From these studies we may safely conclude that the homi- 
cidal teudency,as shown by self-destruction (suicide) and the destrue- 
tion of others (murder), is stronger in the temperate climatic zones 
than in the torrid or frigid, and that m the late spring and early 
summer inonths more of these offenses have been recorded than for 
anv other period of the vear. To these few facts the seeming effects 
ot cosmical forces upon such tendencies has apparently been 
limited. 

It fact. it was the oft-repeated statement that nothing was known 
of the exaet relations of the more definite meteorological con- 
ditions with the prevalence of suicide—a statement to be tound 
in most treatises upon the subject—that has given rise to this paper. 
Realizing that the science of chinatelogv inust melude, and in fact 
be based upon, a study of the meteorological conditions prevalent, 
and that the study of these definite conditions for the exact times 
when suicides or murders occurred might throw some hght upon the 
question, this probleyn was undertaken. 

In the preparation of the accompanying charts, from the study 
of which the conclusions herein stated were deduced, the record ot 
crime for Denver, Colorado, for the fourteen vears ending with 
June, 1597, was made use of. Supermtendent Howe, chief of the 
city detective service, has kept such a record with the greatest care, 
and we wish here to acknowledge the many courtesies of his office. 

No attempt has been made in this paper to compare the condi- 
tions for Denver, either meteorological or social—and each is some- 
what unique—with such conditions elsewhere. — In fact, such a com- 
parative study is at present impossible since data are wanting. 

In the actual preparation of the charts each murder, suicide, or 
attempt at suicide—which, for our purpose, is equally important— 
was set down chronologically in the left-hand columns of large 
sheets of paper ruled for the purpose. These sheets were then 
taken to the office of the United States Weather Bureau, F. I. Bran- 
denburg, director, where were recorded in the proper columns the 
maximum and iminnnum barometer readings, maximum and mini- 


mum temperature, maximum and minimum humidity, maximmn 
velocity of the wind, precipitation, and character of the day for 
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each dav during the fourteen vears on which a crime of either class 
occurred. When several took place upon the same day the fact was 
taken inte consideration. From the sheets thus filled out, the 
enrves on the accompanving charts were plotted by computing the 
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per cent of erimes of each class comnnitted under the definite me- 
teorolog@iea! condition indicated, 

Vhe eurves marked “normal” were constricted by tabulating 
ina similar manner the conditions for every day in a snthicient nun- 
ber of davs to secure a fair average. Five sears were so tabulated 
for Pies 2. 5. $ and S. aud the records for nimeteen vears used 
ite Paige, Dail: 


Phe wholeamuiaber of sieides recorded is two hundred and sixty; 


INFLOENCE OF TIO WEATHER GPON CRIME. °655 


murders, one lamdred and eighty. It may be noted that this num- 
ber of suicides, for a city averaging hardly one hundred thousand 
inhabitants for the fourteen years, is largely in excess of the rate 
recorded for American cities, but it must be remembered that some 
of these were unsuccessful attempts, aud also that the social condi- 
tions of Denver tend to swell the number—containing, as it does, so 
many disappointed in the last struggle for health. 

Fig. 1 shows the occurrence, in per cent, of crimes of both the 
classes considered for each month of the vear, together with the 
monthly meteorological means, computed from the records for uine- 
teen vears. The expectancy curve in the oceurrence table is based 
upon the supposition that the months of the year are all of the same 
length, and that the numerical expectancy would be one twelfth, or 
eight and a third per cent for each. It will be seen that the crime 
eurves are for the most part below the expectancy for the winter 
months, and above it for the summer (except for April, and suicides 
for June), showing the maximum for the latter class in May and 
for murders in Mareh. Morselli shows * that for most European 
countries suieides are at the maximum in June, though a consider- 
able number show that condition for the later spring months. A 
study of the general meteorological means, shown upon the same 
plate as the occurrence table, fails to indicate any good reason for 
irregularity of the crime curves. The * month ” columns read from 
the top to the bottom ot the chart, and by following that for Mav, for 
instanee, which month shows the maximum for suicide, we find that 
the meteorological condition for each class of data is about halfway 
between the extremes for that class for the vear, while for Jannary 
(minimum suicides) each class is by far more «divergent. Yet a 
mean, like those considered in this table, is but the average of the 
extremes, and those months which show great per cents of crime 
also present great extremes of condition, which fact, interpreted in 
the light of those disclosed by the charts vet to be considered, make 
the occurrence curve more explicable. 

Wixp.—.An explanation of the various curves in Fig. 2. may 
serve for the series following, so I give it somewhat in detail. The 
vertical distances from the base line indicate per cents, and the dis- 
tances from left to right, divided ito columns, the maximum veloci- 
tv of the wind per hour for the davs tabulated. In the “ nermal ~ 
curve every day for five vears was considered, and it was found 
that seven per cent of the days for that period showed a maximiun 
velocity of between one and ten miles (first column), forty-eight per 
cent a maximum velocity of between ten and twenty miles (second 
column), nineteen per cent a maximuni velocity of between twenty 


* Suicide, International Science Series, 
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and thirty miles, and so on, as indicated by the curve, Now, it can 
readily be seen that this normal curve may also be considered the 
expectaney curve—if the wind has no effect. Vhat is, if forty-eight 
percent of the days of the year show a maximun velocity of the 
wind, between ten and 

Wind, Macinwn Velocity per Hour twenty miles an hour, 

“ the law of probability 

would give us the same 
per cent of the crime for 
the vear on such days if 
this meteorological con- 
dition were not effective. 
AY bate ave dus fd: 
however, is indicated by 
the other curves, and 
any iucrease of crime 
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“== Murders Suicides m= Normal Velocity | over expectancy may 
this case be ascribed to 
the wind. We notice 
that for slight velocities (one to twenty miles an hour) the crime 
curves are below that of expectancy, but we can see that if the 
sum of all the per cents for any ene curve is one bundred, and 
one is forced above the other at anv part, there must be a cor- 
responding deficiency at some other part. Se we may, perhaps, 
with justice suppose that these mild velocities do not exert a 
positively quieting effect emotionally, but simply a less stimulat- 
ing effeet than the higher ones. For velocities of hetween twenty 
and thirty miles a marked effect is noticeable, and under those eon- 
Mitions the proportion of suicides to that expected is 37:29; ve- 
locities of from thirty to forty miles, 14:11: of forty to fifty 
niles, © 22; of fifty to sixty nules, 0.4 : 2.6; of fifty to sixty miles, 
O.2 2:2. The curve for murders shows the increase to be slightly less 


Fig. 2. 


than forsnieides, but the same general relation is preserved through- 
out. The valie of such curves is, of course, somewhat propor- 
Hional to the number of observations made and recorded, and we 
must confess that two Iandred and sixty (suicides) and one hundred 
and eighty GQuimrders) ts a hardly suffieient mniuber from whieh to 
deduce a defimite law, but we ean diardiy doubt, even considering 
this somewhat limited mauber, that the wind is, in our problem, a 
factor of no mean Taportanee, 

Temperate ne Fie. 8 is intended to show, in a similar man- 
ner, the relation between expeetaney cnrves, based upon conditions 
of temperatime, and the actial ocenrrence of the crines in ques- 
tion. Wath this class of data, as welloas that for the barometrie 
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readings and humidity (Figs. 4 and 5), both the maximum and 
minimum readings are considered. This was done instead of taking 
the mean of both for the day, since in many cases the latter might 
be quite normal, while one or possibly both the former might exhibit 
marked peculiarities. All the curves were constructed precisely 
as in the chart just considered, and those marked “normal” are 
again the expectancy curves. An inspection of the chart shows 
no marked discrepancies till we reach the higher temperatures. 
For the lower the coincidence for all the maximum and all the 
minimum curves is not exact, but somewhat similar. When, how- 
ever, we reach for the minimum curves, temperatures of from 40° 
to 50° and from 50° to 60°, which means that for the per cent of 
days indicated, the temperature did not go below those points, the 
per cent of crime exceeds that expected under the conditions in the 
proportions of 22:16.5 and 24:18 (suicides), and 21:16.5 and 
29:18 (murders). 

The same general relation exists between the maximum curves, 
where it is shown that for temperatures between $0° and 100° the 
actual crime is about thirty-three per cent in excess of the expected. 
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These facts have their bearing upon the already noted statement 
that the summer months show a preponderance of homicide. 

Barometer.—lig. 4, disassociated from the others, shows but 
little. Naturally we should not look for very marked effects 
irom variations of an inch or less in the barometric readings, when 
in the course of a journey from the sea level to Denver a change 
of six inches is brought about, and in going from the same point to 
the summit of Pike’s Peak one of nearly twelve inches without pro- 
ducing any marked emotional abnormities, but we must take into 
consideration the fact that sudden barometric variations generally 
accompany or more frequently precede other important meteoro- 
logical changes. In the latter case, though they might be the pri- 
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inary eause of faetors considered in this study, they themselves 
would fail to show upon the tables. 

Ilumrprry.—This figure (ig. 5) indieates in a very deeisive man- 
ner that states of low relative humidity, as shown by both maxi- 
mum and minimum readings, are conducive to excesses in both the 


Barometer, Inches 
24.50 24.60 24.70 24.80 21.90 25.00 25.10 25.20 


au 
> 
3 
a 
~ 
a 


-—-— Mar. Barom.) yryyders Mar. Barom.) suicides 
Nin. Barom. ) _ | Min. Barom. } 
— Normal Mazimum —--— Normal Mintmum 


Fic. 4. 


classes of crimes studied. For instanee, for maximum humidities 
between ten and twenty the proportion of actual crime to that ex- 
pected is 1: 0.1; between twenty and thirty (suicide), 11:1; be- 
tween thirty and forty, 9.5: 4.5; between forty and fifty, 15 : 8. 
The maximum curves show somewhat the same general relation 
though not with quite so marked divergences. To one who has ex- 
perienced the general low humidities of our Colorado altitudes 
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(Denver is one mile above the sea level) this result is not surprising. 
There is no doubt that a nervous tension much in excess of that 
common in the lower altitudes exists, due in part, perhaps, to the 
deficiency in barometrie pressure and a consequent effect upon the 
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respiratory processes, but probably, as shown by these curves, more 
largely to the dryness of the atmosphere, as indicated by low hu- 
mnidity. I hope at some future time to verify or disprove this sup- 
position by a comparative study made at some lower altitude. 

CHARACTER OF THE Day.*—Fig. 6 shows the relation between 
the expectaney of erime, based upon the aetual per eents of cloudy, 
partly cloudy, and elear days (records of nineteen years), and its 
actual oecurrenece. The disagreements are very slight, although 
a slight exeess of murders is shown for cloudy days. 

Summary.—Fig. 1 shows at a glanee no generally prevailing 
meteorologieal conditions to which ean be aseribed, with any degree 
of certainty, the monthly variations of erime. 

Fig. 2 shows that high velocities of wind seem to increase to 
a marked extent the tendency to crine. For the highest velocities 
increasing the probability twenty times (two 
thousand per cent). tee eee 

Fig. 3 shows that high temperatures seem ene Te ai 
to have the same effect, that of between 90° 
and 100° inereasing the probability one hun- 
dred per cent. 

Fig. 4 fails to show that barometrie 
changes are accompanied by any marked ex- 
cesses In crime. 

Fig. 5 shows that low conditions of rela- 
tive humidity are attended with very marked 
excesses, those below thirty increasing the 
probability of suicides eleven times (eleven 
hundred per cent). 

Fig. 6 fails to show that the character of SmI TT, Ze 
the day has any considerable effect. as. ee 

Considering briefly, in conclusion, the 
results of the foregoing study, and compar- 
ing them with a somewhat similar one for children,+ we may safely 
conelude that the tendenev to homicide varies with those meteoro- 
logical conditions which bring about an emotional state necessi- 
tating a considerable discharge of motor stimulus. The same con- 
ditions which bring about irritability and unruliness on the part of 
the child accompany suicidal tendencies. 

This supposition is upheld by the fact that suicide is less common 
in the eolder climates, where the metabolic processes are slow, and 
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* By the United States Weather Bureau days are characterized as ‘‘ eloudy ” when for 
0.8 or more of the possible hours of sunshine the sun is obscured; “partly cloudy” when 
from 0.4 to 0.7 inclusive is obscured; and “ clear” when 0.3 or less. 

+ See The Child and the Weather, Pedagogical Seminary, April, 1898. 
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in the torrid zone, where the heat produces a general depletion of 
energy for motor discharge, than in the temperate regions, where 
the climate is exhilarating. The study, from the social standpoint, 
too, leads us to the same conclusion. The excess of crime in the 
social whirlpools of our great cities is convincing, and especially the 
careful study made by Morselli of the prevalence of suicide in the 
different countries of Europe, interpreted in the light of what we 
know of their social conditions. 

Yet, in considering the facts disclosed by the present paper, we 
must not dogmatically assert that cach is of the importance that 
the figures indicate. In fact, it seems evident from a careful study 
of the sheets, which show all the conditions together for the same 
day—a thing impossible with the charts illustrating this paper— 
that the various conditions for the day mutually react and interact 
upon one another, certain combinations seemingly resulting in a 
re-enforeement of the tendency to erime, while certain others in- 
hibit it. Space forbids any full discussion of this phase of the prob- 
Jem in the present paper, but it very probably will be made the 
subject of some future study. 


AvtTuor’s Notge.—The above paper was written more than a vear ago, Sinee that 
time the work of comparing the prevalence of crime with the meteorological conditions has 
been earried on upon a much larger scale in the city of New York. An immensely greater 
number of data have served to corroborate the earlier conelusions arrived at in this Denver 
study, only in minor points—and those direetly traceable to the very different climates— 
proving at all in opposition to them.—NeEw York, July, 1899. 


THE SURVIVAL OF AFRICAN MUSIC IN AMERICA. 


By JEANNETTE ROBINSON MURPHY. 


4MIFTY years from now, when every vestige of slavery has dis- 
A appeared, and even its existence has become a fading mem- 
ory, America, and probably Europe, will suddenly awake to the 
sad fact that we have irrevoeably lost a veritable mine of wealth 
throneh our failure to appreciate and study from a musician’s 
standpoint the beautiful African music, whose rich stores will then 
have gone forever from our grasp. 

During my childhood my observations were centered upon a 
few very old negroes who eame directly from Africa, and upon 
many others whose parents were African born, and I early came 
to the conelusion, based upon negro authority, that the greater 
part of their musie, their methods, their seale, their type of thought, 
their dancing, their patting of feet, their clapping of hands, their 
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erimaces and pantomime, aud their gross superstitions came straight 
from Africa. 

Some of their later songs, it is true, we must technically call 
“ modified African,” but how far the original African song elements 
have been altered (and usually not for the better) by contact with 
American life is a question of fact, and can only be settled by a 
careful comparison of the songs as sung among the natives of Africa 
and the changed forms in which their modified ones are found to- 
day in the South. It must be determined in each case, and can 
not be settled by any general theory or formula. 

This question of the classification of African music has given 
rise to more or less discussion. It seems hardly just to call the 
genuine negro. songs “ the folk songs of America.” We are a con- 
glomerate people, and no one race can claim a monopoly in this 
matter. English, Scotch, German, French, Italians, and others 
have brought their own music and their own folklore, and in each 
ease it must be considered distinctly belonging to the nationality 
that imported it. Why should not the same be true of the genuine 
negro music? The stock is African, the ideas are African, the pat- 
ting and dancing are all African. The veneer of civilization and 
religious fervor and bible truth is entirely superficial. The Af- 
rican is under it all, and those who study him and his weird music 
at short range have no difficulty in recalling the savage conditions 
that gave it birth. 

Were I to begin now the study of all the intonations and tor- 
tuous quavers of this beautiful music, I fear I should be able to do 
little toward imitating it; for it was only possible to catch the spirit 
of it and the reason of it all while my voice had the flexibility of 
childhood, and the influences of slavery were still potent factors in 
the daily life of the negroes. I followed these old ex-slaves, who 
have passed away, in their tasks, listened to their crooning in their 
cabins, in the fields, and especially in their meeting houses, and 
again and again they assured me the tunes they sang came from 
Africa. 

Possibly I have an unusual predilection for this imported <A fri- 
can music, but to me some of the strange, weird, nntamable, bar- 
barie melodies have a rude beauty and a charm beside which, as 
Cowper says— “ Italian trills are tame.” 

It is indeed hard to account for the strange misconceptions 
which prevail as to what really constitutes genuine African musie. 
The “ coon songs ” which are so generally sung are base imitations. 
The white man does not live who can write a genuine negro song. 
At home there used to be a rare old singer, an old Kentucky mam- 
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my, whom everybody loved. She once said: “Us ole heads use 
ter make “ein up on de spurn of de moment, arter we wrassle wid 
de Sperit and come thoo. Put the tunes was brung from Africa 
hy our granddaddies. Dey was jis ’miliar songs. Dese days dey 
calls ?em ballots, but in de ole days dey call ’em spirituals, case de 
Holy Spirit done revealed ’em to. ’em. Some say Moss Jesus 
taught ’em, and I’s seed ’em start in meetin’. We’d all be at the 
‘prayer house’? de Lord’s Day, and de white preacher he’d splain 
de word and read whar Ezekial done say— 


“*Dry bones gwine ter lib ergin.’ 


And, honey, de Lord would come a-shinin’ theo dem pages and 
revive dis ole migger’s heart, and Vd jump up dar and den and 
holler and shout and sing and pat, and dev would all coteh de words 
and I’d sing it to some ole shout song Pd heard ’em sing from 
Africa, and dey’d all take it up and keep at it, and keep a-addin’ 
to it, and den it would be a spiritual. Dese spirituals am de best 
mioanny musie in de world, case dey is de whole Bible sung out and 
out. Notes is good enough for you people, but us likes a mixtery. 
Dese young heads ain’t wuth killin’, fur dey don’t keer bout de 
Bible nor de ole hymns. Dey’s completely spiled wid too mueh 
white blood in ’em, and de big organ and de eddication has done 
took all de Holy Spirit ont en ’em, till dey ain’t no better wid der 
dances and euttin’ up dan de white folks.” 

The negro usnally sang religious musie at his work. JIe was 
often turned out of church for crossing his feet or singing a “ fiddle 
* which is a secular song, but he eould steal all the chickens 
he wanted and never fall from grace. One of the most persistent 
faneics that the old slaves cherished was that they were the op- 
pressed Israelites, that the Southerners were the eruel Egyptians, 
and that Canaan was freedom. Bondage was of course their slay- 
ery. They beheved that some day the Red Sea would come in a 
sea of blood, which was verified in the civil war. Jn many of their 
songs they appropriate Bible prophecies and ideas to themselves. 
The song given on the opposite page is a characteristic one, ilus- 
trating many peculiarities; and if it did not come from Africa, 
where did it come from 4 

It is often asserted at the North that, as a rule, the negro was 
punished if he praved or received religions instruetion. On the 
contrary, many fine plantations had their “ praver houses,” where 
a white minister was employed to hold services and to instruet them 
inthe ible. Tn nearly every section they were permitted and en- 
couraged to hold their own meetings. That this is true is attested 
by these same thousands of “spirituals,” all of which are filled with 


sing, 
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Bible texts. Some of the most devout Christians were, and are 
yet, the old “ mammies ” and “uncles” who lived all the closer to 
the heavenly Father beeause of their simplicity and lack of learn- 
ing. ‘The deeply religious and better class of old negroes main- 
tain that the reason that this music is so fascinating to whites and 
blacks is because it is God’s own music inspired by the Holy Spirit. 


DONE FOUND DAT NEW HIDIN’ PLACE, 


ja eS 
1, Who dat... yon - der dressed in white? .. Must be de 
2. Who dat... yon - der dressed in black? .. Must be de 
3. (Jes on-ly could see lee-tle ba - by to-day— .. An - geldone 
4. When [was down in E - gypt’s land, .. Hearda mighty 
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There is indeed a wonderful power in some of these songs, and the 
charm undoubtedly lies im the fact that they are founded on Bible 
texts. 

No one questions the remarkable hold the genuine negro music 
has upon the Anglo-Saxon race, as is evidenced by the success of 
the Jubilee singers years ago and of the Ifampton students now. 
The negroes have simply used the weird African melodies as a 
fascinating vehicle for Bible truths. 

Most students of English hymnology have observed a similar 
fact in their own religious poetry. One of the most powerful de- 
votional hymns in the language—How Firm a Foundation, ye 
Saints of the Lord—is largely indebted for its perpetuity to the 
fact that almost every line is taken directly from the Bible. 

To illustrate the power of this music upon the colored people 
themselves, I may be permitted to give this little bit of personal 
experience: 

A few nights ago I went to pay a visit to an old “mammy ” 
from Charleston. All her family sat round the room when they 
found I was from the South. The eldest daughter said: “ Bress 
de Lord! Tm glad to see you! The Norf am no place for people 
what’s been used to eberyting. Nuffin but wuk, wuk, wuk; all’s jes 
money. No fun, nor Jub, nor Jesus Christ nowhar! Why, dey’ll 
jes neet you and pass de time ob day, and dey’ll let you go away 
widout eber stoppin’ to ax yer ef you’s prepared to die, and how’s 
your soul. Why, I neber seed no stranger in Charleston ’thout 
axuy” ’em how’s der soul comin’ on? De niggers heah ain’t got no 
Holy Spirit and dey is singing no ’ecount songs—dese white songs 
from books.” 

At this juncture I quietly began to sing, “J don’t want to be 
buried in de Storm.” Suddenly they all began to sing and pat with 
me, and quickly adapted their different versions to mine. They 
Jost no time in getting happy. They all jumped up and down in a 
perfect cestasy of delight, and shouted, “TI feel like de Holy Spirit 
is right on my hade!” 

Another one exclaimed: “ People! dem songs makes de har rise 
up. Mine a-risin’? now.” 

We all had a good time, and I felt greatly complimented when 
the head of the house explained enthusiastically: “ You does shore 
sing ?em good; and for a white lady you is got a good deal ob de 
Holy Spirit in you, honey ”; and before T left the house they had 
tried to convince me that God has surely blessed this musie by 
taking a hand in forming it himself. 

We find many of the genuine negro melodies in Jubilee and 
Ifianpton Song Books, but for the uninitiated student of the future 
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there is little or no instruction given, and the white singer in at- 
tempting to learn them will make poor work at their mastery; for 
how is he, poor fellow, to know that it is bad form not to break 
every law of musical phrasing and notation? What is there to 
show him that he must make his voice exceedingly nasal and undu- 
lating; that around every prominent note he must place a variety 
of small notes, called “trimmings,” and he must sing tones not 
found in our seale; that he must on no account leave one note until 
he has the next one well under control? He might be tempted, 
in the ignorance of his twentieth-century education, to take breath 
whenever he came to the end of a line or verse! But this he should 
never do. By some mysterious power, to be learned only from the 
negro, he should carry over his breath from line to line and from 
verse to verse, even at the risk of bursting a blood-vessel. He must 
often drop from a high note to a very low one; he must be very 
careful to divide many of his monosyllabic words in two syllables, 
placing a forcible accent on the last one, so that “dead” will 
be “da—ade,” “back” becomes “ba—ack,” “chain” becomes 
“ cha—ain.” 
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He must also intersperse his singing with peculiar humming 
sounds—* hum-m-m-m.” He will have to learn that the negro never 
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neglects his family relations in his songs, and seldom considers his 
“spinitvul” finished until he has mentioned his father and mother 
and sister and brother, and his preacher. 

A beautiful custom prevails among them of sending messages 
by the dying to friends gone before into heaven. When a woman 
dies some friend or relative will knecl down and sing to the soul as 
it takes its theht. This song contains endless verses, conveying 
love and kisses to Aunt Fannie and Uncle Ciesar and “ Moss Jesus.” 
With omissions it is used upon other oecasions with fine effeet. 


RIDE ON, JESUS. 
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Old Mary, who sang this, was a nurse in our family. She, hke 
most negroes, had ne idea how old she really was. She never 
worried, thongh the heavens should fall, and this ignorance as to 
when their birthdays rolled ronnd may account for their longer 
lives here and im Africa, and for their not showing their age, She 
found great diffenlty in arranging her religion to suit her morals, 
and once, in my childish innocence, [ remonstrated with her for 
getting * baptisted ? so imany times, and she exclaimed indignantly: 
“Psa Methodist wid a Baptist faith. 7 gits baptisted ebery sum- 
mer When de water ant rale warin, and I eits turned ont ebery win- 
ter fur dancin’ and stealn’, and you would too, child, ef vou was 
a meeer”? 

A few days ago T asked one of the most scholarly and noted 
misters of the colored race, who was visiting in New York, about 
the negro qinsie, The is verv black, and his parents were pure 
Afmeans. He said that undoubtedly the tunes came directly from 
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Afriea, that his father said he had sung them at home in Africa, 
and that the tunes were almost supernatural in their hold upon the 
people. He continued: “ Upon condition that you will never tell 
my name, VI give you an ineident which will prove to you that 
many of our race are still under the influences of voodooism, and 
that although I am, as you see, a professed Christian, all the Afri- 
ean practices hold a powerful eharm for me which I ean’t shake 
off.” Knowing well his reputation and position, I was startled. 
He went on and said: “ And this may serve you some time, as it 
is a true story of my own weakness. Onee the bishop ordered me 
to the city of , where I was to have charge of a run-down 
church. The first prayer-mecting night the members locked me 
out, and eame with shotguns to the echureh steps and said they were 
tired of ministers, that they had had four, and would not have a 
fifth minister. By dint of eloquence and superior education [ ob- 
tained their consent to enter the church. Well, I tried faithfully 
to attract them. I never had more than a handful, and for six 
months all seemed dead set against me. I could not draw. Com- 
pletely diseouraged, I was in my study praying when the door 
opened and a little conjure man eame in and said softly: ‘ You dou’t 
understand de people. You must get you a hand as a friend to draw 
’em. Ef you will let me fix you a luck charm you'll git ’em.’? In 
my desperation, I told him to fix it. He brought the charm back 
in a few days, and said, ‘ Now, you must feed it wid alcohol, whisky, 
or spirits, and never let it git dry, and always wear it nex’ your 
heart when you enters or leaves de chureh.’ 

“Tt was only an ugly picee of red flannel, and I hate to eonfess 
it, but I obeyed his instructions. I always felt for it before I went 
down on my knees to pray. The next Sunday the ehurch was full 
of people. The following Sabbath there was not standing room. 
Tor four years the aisles were crowded every Sunday. I knew it 
was not the gospel’s power, but that wretehed ‘luck ball” When 
the bishop sent me to another ehureh he wrote and said: ‘When 
vou eame they tried to drive you away with shotguns; here, now, 
twenty men write me begging to have you stay. Now you draw 
hevond any minister in the city! How is this?’ Twas ashamed to 
tell him. I opened the eharm, and found these things in it. It 
was a large piece of red flannel, with a horseshoe magnet fastened 
flat to it. In the center of the space in the magnet was a bright 
silver dime. On one side were sewed two needles, on the other 
side of the money one needle. Below it were two more needles. 
The whole was covered with what looked and tasted like gunpowder. 
I tore it up and threw it awav, and have never been able to draw an 
audience since.—You want one? Well, ll try to get one for vou.” 
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“Tndeed I want one! What lecturer would not?” ; 

I give this as an instance of the peculiar persistency of African 
ideas even in enlightened, civilized, Christian minds. 

There isa Mrs. R in aside street ina Northern town whom I 
lately visited. She was the most prominent member in the Baptist 
eolored chureh, She was the leading singer. Another singer 
got jealous of her power to holler the loudest; besides, she wanted 
to get her washing away from her as well as her husband, and, 
worst of all, conjured her. At last the first singer fell sick, and 
the doctor could do nothing to relieve her. A conjure woman 
ealled, and for twenty-five dollars undertook the case. She came 
in aud moaned a few incantations in an unknown tongue. She 
carried a satchel, and took from it a glass, poured some gin into it 
and drank a little, and then, holding her hand over it, said: 

patie: Lt , look inside yourself and tell ine what you see.” 

BS Lcaged Be was hypuotized, I suppose, and said, “I see pizen, 
and snakes a-erawlin’.” 

“That's right! It’s the lady across the way has put the spell on 
vou, and she has eut your shape out in red flannel and stuck it full 
of pins and needles and biled it. She’s trickin’ you, and killiw 
vou. But Pil throw it back on her—seatter your spell to the four 
winds. She has killed a snake and taken the blood and mixed it 
with wine, and in twenty-four hours it turned into snakes and you 
drank it and you were going crazy, and your home would have been 
gone.” It is needless to say the sick woman recovered. 

She showed the caul she was born with tied up in a bundle in 
her stocking. The neighbors were always trying to touch the lump 
so they could put spells on people and be healed from diseases. 
The conjure woman also makes luck balls for sale. She tells her 
customers they must always wear them next their skin on the right 
side, and keep them wet with “feedin’ medicine.” 

J was so fortunate as to discover the contents of one of her balls. 
Corn, twine, pepper, a piece of hair from under a black eat’s foot, 
a picce of rabbit’s right foot, and whisky—all put into a red flannel 
bag. ‘This was all inclosed in a buckeye biseuit. She puts load- 
stones in some of them to draw away a lover froma girl. She also 
takes roots of several different herbs and flowers and makes them 
into love powders, and gives them to a darkey lassie to throw upon 
her truant lover to bring him back to her waiting heart. 

It is not to be disputed that Africa has touched in many ways 
and in divers places the highest civilization of the Old World. I 
am fully persuaded that in the near future scientifie researches 
will discover among native Afriean tribes traditions which disclose 
the real parentage of many of the weird stories concerning the 
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Creation and the Flood which are now eurrent among their descend- 
ants in this country. The same may be said of “ Brer Rabbit ” and 
the “Tar baby,” “ Brer Fox,” “ Brer Dog,” “ Brer Wolf,” and all 
that other wonderful fraternization with animal nature which sim- 
ple savage life and unbridled childish imagination suggest. In 
many instances they will be found absolutely identical with those 
that are now told in the wilds of Africa. 

To show the existence of this belief among the negroes them- 
selves, I will quote from an old negress, whom [ know well, named 
“Aunt Lueinda”’: 

“Disisan ole tale. Hit done come down since de Flood. Why, 
chile, de Bible didn’t git eberyting by a good deal—eose it didn’t! 
Us niggers done tole ‘dis in Africk, and Moss John done say de 
Bible say ef it got all de words Jesus say hit ecouldn’t holt ’em. 
And dere’s lots of tales de Bible didn’t git. Dis one now be ’bout 
de hammer and de ark: 

“One time God done tole Moss Nora to build him a ark, case de 
people fo de Flood was a singin’ and a cuttin’ up and a givin’ enter- 
tainments, and God wanted to raise wp a better people to a sarve 
him, and so Moss Nora had to build de ark tight, so de few people 
wouldn’t drown. God tole him to take a he and a she of every 
kind and fix de jistes tight so de ark wouldn’t leak water when de 
Flood eame. De people sat around on de benches a-pokiw’ fun at 
him, and dey say, ‘ Moss Nora, what you doin’?’ 

“Tle say, ‘I’s a-hammerin’ de jistes tight.’ 

“ And de people say, ‘ What dat you doin’?’ 

“And Moss Nora say, ‘I got this ark to build, and I gwine to 
build it.’ 

“And de people kep’ a-pokiw’ fun. Dey say, ‘ Moss Nora, what 
dat hammer say?’ 

“ And he say, ‘ What it sound to you like it say, humph?’ 

“And de people laugh and say it souw like it say nuffin but 
‘Tim—tam! tim—tam! ’ 

“ And Moss Nora say: ‘ Dot’s whar you fotch up wrong. I got 
ter build this ark so tight de water won’t leak thoo, and de people 
won't fall out, and dat hammer don’t say “'Tim—tam,” no sich 
ting. Hit say ebery time I hits de jistes, “ Repent! repent!” ’ 

“Dere’s a spiritual what goes long wid it too, honey, ’bout de 
hammer an’ de nails, but I don’t know it. Ilhit’s a ole, ole story 
dat we been singin’ since de Flood—jes come down from mouf to 
mouf. Hist de Window is a ole tune, but not ole like dis one. Hit 
done come jis like I tole you.” 

In regard to one song, at least, I have irrefragable proof of its 
African origin. Mrs. Jefferson Davis tells me her old nurse was 
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a full-blooded African named Aunt Dinah. She would lovingly 
put her little charge to sleep with this doggerel: 


FADDING, GIDDING. 


Fad-ding, gid-ding, fad-ding go; San-té mo-lé, san- té mo-lé; 


Fad-ding, gid-ding, fad-ding go; Eb-ersencel born ma’ han’'tan 80. 


Aunt Dinah would also sing it pleadingly when begging for a 
present. She would begin the supplication with hands clinched 
tight, and open them quickly at the last line. She declared that 
she always sang it in this exaet manner in her old Afriean home 
whenever she was asking a favor, but she was never able to tell the 
meaning of any part of it except the last line, the African of which 
she had forgotten, but which meant that all black races are born 
with wide-open palms ready and waiting for other peoples to pour 
rich gifts into them. This she translated in her apt, crude way: 
* Eber sence I born, my hand stand so!” 

She had a relative named Moses, I think, who had three deep 
gashes radiating from each eye. Of these he was very proud, as 
he said they indicated that he was of the king’s blood. 

Ten days have elapsed sinee the above was written. TI feel like 
erving, “ Ieureka!’” I have found my proof! After a diligent 
search for a real live African, I have found an educated convert to 
Christianity, who has been absent only two years from the wilds 
of the west coast of Afriea. In broken English he sang for me sey- 
eral songs sung by the savages of the native Mendi tribe. The 
tunes sounded much like songs I know, but I eould not take them 
down during this interview. All the songs [ sang he said seemed 
very faumiliar—in certain portions especially so. 

J was especially interested in the description he gave of a pe- 
euliar ccremony common among the wildest Bushmen and the Yol- 
loff tribe. My informant grew up and played with them a great 
deal when a child. Ife says the death of a young boy they eon- 
sider an affront to the living—an affront which they never forgive. 
Jtis singular that among some of our Indian tribes a similar notion 
prevails, Vhe friends meet around the corpse and exclaim, while 
they chant and sing and dance, in a high-pitched voice: “ Why did 
yon dies Were vou too proud to stay with us? You thought your- 
colt toe good to stay with us. To whom do vou leave all your 
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things? We don’t want them! Take them with vou if you are so 
Shick up; we'll bury them with you! ” 

They work themselves into a perfect fury, and one gets a whip 
and flogs the corpse until it is horribly mutilated. Then the few 
who have really been friends to the child in their erude way draw 
near and begin to sing: 

“ Anasa yi. 
<Anasa papa,” 
which this native African assured me meant, as nearly as he could 
translate it— 
“Find out how mother is. 
Find out how papa is.” 

The curious identity of the name for father in this African dialect 
and our own he could not explain. 

Even while the relatives were thus speaking kindly to the de- 
parted child, others would come up with whips, and with blows spite- 
fully exclaim: “ Tell my father’s sister J am happy. Speak to her 
for me.” This they said, mocking the relatives for sending mes- 
sages. 

What better proof is required of the origin of the peculiar cus- 
tom of the negroes in our own Southland of sending comimunica- 
tions by the dead? He also gave me new stories of Brother Couch, 
and a tale of a rabbit and a pitch-man. 

Ife says he has heard a savage tribe often sing to the beat of a 
peculiar drum, as they started to pillage and destroy a neighboring 
tribe, these words, which he could not translate: 

* Zo, whine, whine, 
Zo, bottom balleh., 
Zo, whine, whine, 
Zo, bottom balleh.” 

Some of the tribes are followers of Mohammed. After they 
have broken their fast, thev sing this hymn to their God: 

“dor re thi, 
Moo moo dooroo, soo moo 1i.” 

I then sang for him a part of “ Gawd bless dem Yankees, dev'll 

set me tree,” and when I came to the humniing, which we all know 
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is the marked peculiarity of the negro singing, he stopped me and 
said, “ Whenever you hum that way it means ‘Hush!’ and among 
the tribes I have known it always comes in baby songs.” He then 
sang this one, which a heathen woman used to sing to his little sister 
CaOr ss 
* Amber in a wa, 

Keen yah feenyah ma, 

Amber in a bamboo earri, 

Amber eeka walloo. 

Um, um, um.” 


A rough translation of this means: “ Amber, be quiet and Dll give 
vou something. I’m not going to flog you. You are quiet, so I 
thank you. Hush, hush, hush! ” 


REMEDIES FOR THE DEPOPULATION OF FRANCE. 


By M. JACQUES BERTILLON. 


RANCE is on the way to become a country of the third rank. 
It is perishing for lack of births. Its population remains sta- 
tionary, while that of all the other great countries has largely in- 
creased since the beginning of the century. This points ultimately 
{o a certain growing inferiority in military strength, economical 
prosperity, literary prestige, and scientific repute; and finally to a 
progressive diminution of French influence upon the mareh of civ- 
ilization. This depreciation of France comes partly from political 
causes and partly from its low birth rate. 

Jn the examination of the remedies which have been proposed 
to antagonize this evil, we shall begin with a rapid review of those 
which appear to be least efficacious. Then we shall present those 
which figure on the programme of the Alliance Nationale pour 
laccroissement de la population francaise, a society which should 
inchide all French people who care for the future of their 
country. 

The reforms for which the depopulation of France has served 
as the vaulting board may be divided, notwithstanding the great 
varicty of them, into four categories: (1) Various social reforms; 
(2) increase In the number of marriages; (8) diminution of invol- 
untary sterility; and (4) reduction of mortality. 

We have a word to say with respect to each of these: 

J. Soctan Tievorms provosep ror tug Iyroturtican Pourrose 
OF INCREASING NATALITY.—Nohody has ever shown that the eman- 
cipation of woman, selection in paternity, the suppression of di- 
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voree, or, the contrary, laws facilitating divorce, would augment 
natality. Nobody has ever given a proof, or the beginning of a 
proof, in support of these fancies. 

Would socialistic reforms leading to a diminution of the share of 
capital, and a corresponding increase of the share of labor, have any 
effect upon natality? I ean not pronounce upon this question, be- 
cause I have not sufficient data; nevertheless, the remuneration of 
capital has not ceased to diminish since the beginning of the cen- 
tury—we may even estimate that it has diminished nearly one half, 
for the nominal interest on money has fallen from five to three per 
cent. This has not prevented natality from decreasing in our 
country. Would it be augmented if capital should come to have 
no remuneration at all? I have not examined this difficult and 
very hypothetical question, for, if such a thing should happen, it 
could be only in an extremely remote future. But the supreme 
struggle of which our country has always to think will have taken 
place long before that. 

The revival of religious ideas, if it should come about, might 
have some effect on natality. Demographic studies have shown how 
great an influence religion has on habits and on phenomena of 
moral pathology (on the frequency of suicides, for example), and 
prove that men put the prescriptions of their religion into practice 
more than one would believe. All religions direet man, more or 
less imperatively, to have as numerous a posterity as possible. 
There may therefore exist a relation between natality and the de- 
gree of sincerity of religious convictions. But it is manifest that, 
whatever we may do, we can not change our age nor prevent its 
erowing more and more incredulous. 

IT. Scamary Examination or Mrasvres HAvinG 1x VIEW THE 
Increase or THE Number oF Marriaces.—Nuptiality is nearly the 
same in France as it has been. It has, however, diminished during 
the last twenty years, falling gradually from eight marriages to 
seven marriages a year per thousand inhabitants. For seven years 
past it has gained a little, and is now 7.6—a fairly satisfactory rate. 
It is not here that the saddle galls us. 

It has been proposed, as a measure for increasing the number of 
marriages, to simplify the required formulas. I believe that these 
formulas are indeed too long, too many, and too expensive. The 
countries which have been so foolish as to copy our civil code have 
taken pains to strike out this chapter, and they have done well. 
But he is greatly mistaken who believes that the number of mar- 
riages could be perceptibly increased by suppressing unpleasant 
formulas. When one wants to marry, he generally does so in spite 
of the obstacles which maladroit legislation may have piled up. In 

VOL, LY.—47 


674 POPULAR SCIENCE MONTHLY. 

‘ase of need, the matter is settled by an irregular affianee, and na- 
tality loses little. 

The violent suppression of convents has also been proposed as 
a measure for promoting the increase of marriages. «A person who 
lias retlected much could not speak of such a thing. To what ex- 
teut does any one suppose that might augment natality? The con- 
vents at this time contain about sixty thousand women. Suppose 
they were all as ready as other women to marry—which is not the 
case, for the fact that they have retired to a cloister proves that 
family life has few attractions for them—a simple calculation 
shows that they would afford forty-five hundred births a year. 
So Franee needs six hundred thousand infants every year, and 
a plan is advaneed to give it four or five thousand at most— 
and that by means of a violent measure, unworthy of an age of 
freedom! 

Next are the measures proposed for diminishing involuntary 
sterility. Is involuntary sterility as frequent as it is supposed to 
be? Our respected master, Jules Rochard, was surprised to find two 
million sterile families recorded in the census reports. But the num- 
ber does not appear exeessive. We can not compare it with similar 
returns abroad, for France is the only country, except in the ease 
of a few cities abroad, in which items of this kind are inquired into 
by the census takers. But, aecording to different gynecologists— 
chiefly German—cited in the Academy of Medicine, the number of 
sterile families should be sixteen per cent. Now, this is the exact 
proportion found in France in the enumeration of 1896. The 
really surprising thing about the matter is not the number of sterile 
families, but the limited feeundity of the fertile familics. There 
are other figures to show that absolute sterility is not the cause of 
the low rate of French natality. An inquiry respecting sterile 
families was made in 1856, at a time when French natality was a 
little higher than it is now, a comparison of the results of which 
with those of the enumeration of 1886 shows that the number of 
fruitful families had not diminished (83.6 per cent of the families 
having one or more children then, to 83.8 in 1886). The factor 
that has diminished is the fertility of the families. It is only neces- 
sary to cite the measures that have been suggested to counteract 
this supposed exeessive sterility to make their inanity apparent. 
Among them are reform of the abuse of tobaceo and alcohol and 
war upon syphilis. Do not these scourges exist among other na- 
tions than us? Nothing could be more salutary than to war upon 
them, but to connect their existence with the depopulation of 
France is a singular exaggeration of their importance. More than 
this, the physician of a benevolent institution in Paris has told me 
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that the large families who resort to his dispensary nearly all have 
a drunkard at their head. The families that issue trom such 
parents are not necessarily degenerate. This curious observatiou 
ought not certainly to make us partisans of drunkenness, but it 
demonstrates to us that the suppression of alcoholism is not what 
will restore French natality. Nather the contrary. 

IIL. Examrvarion or MEASURES PROPOSED FOR DIMINISHING Mor- 
TALIry.—.As the question of the population of trance has been more 
especially diseussed by the doctors, it has done great service as a 
vaulting board for medieal theories. Doetors are very ready to 
reason as if they could dispose of human life at their will. It is 
very hard to keep a man from dying. The most skillful doctors 
have not reached that point; but it is very easy to have a man born, 
and is within the reach of the latest-made young practitioner. It 
is very doubtful whether the proposed measures will be efficacious 
or practieal. See how much trouble we have had, after a century 
of experiments, in realizing the benefit of vaccination, the only 
nearly infallible remedy we have against disease. Surely a eoun- 
try ought to guard itself as mueh as possible against sickness and 
death, and should do everything that will conduce to that end, as 
we do all that is possible to cure a man ill with pneumonia or any 
other disease. But we should not delude ourselves with illusions, 
and we have to confess that the efficacy of the measures which we 
take to satisfy our conscience is very doubtful. The failures of 
hygiene are almost as numerous as those ot medicine. 

Mortality has not inereased in France. It is rather less there 
than in other countries in the same latitude, and even less than 
that of some of the countries situated farther north. So we can 
hardly hope to diminish it very much. 

The effeet of mortality on the whole is, moreover, not to dimin- 
ish natality, but rather to favor it. The death of an adult leaves 
some position vacant, and makes room for the institution of a new 
household and the birth of other children. So when a rich old man 
dies, the money he leaves helps set up his children in life; and when 
a poor old man dies, a burden is taken away from his descendants, 
who had to support him and who ean now marry and have elnldren. 
Some of the parallelisms in the movements of population which 
statisticians have observed may be explained thus. We might eom- 
pare a human society to a tank so arranged as to be always full 
of water. It has a supply pipe (natality and immigration) which 
opens and operates only when the discharge pipe (mortality and 
emigration) is also open; or to a forest of definite extent, in which, 
when a clearing is opened, a new growth appears in the cleared 
space, unless some cause exists to prevent it, which cause it will be 
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the forester’s business to find and remove. Ile would not think, 
however, of stopping the eutting of the old trees, for that would 
be to prevent the essential condition of the new growth’s getting 
a headway. The law of all living societies, in forests and in na- 
tions, is the perpetual renewal of the stock. 

IV. Or Measures THAT WILL BE Errecrive.—The evil must be 
fought in its causes. These causes are detestable family customs, 
dictated by pecuniary considerations. ‘These being the things to 
be reformed, and money being the eause of them, the beginning 
should be made with money. We have a right to demand energetic 
incasures, severe if necessary, against the evil that is eating France. 
Those which we shall ask for here are only equitable. They shall 
fully respect individual liberty, and in some cases augment it. 
Their purpose is to teach the French people who do not know it 
the immense wrong which their mistaken selfishness is inflicting 
upon the country. They aim especially to modify customs, and to 
invoke for reasonably numerous families the profound respect and 
protection that are due them. And they seek to harmonize gen- 
eral with particular interests, a thing to which the present laws 
have precisely the contrary effect. 

It is gust as much every man’s duty to contribute to the perpe- 
tuity of his country as it 1s to defend it. This is a moral truth 
which the French have forgotten, and it will have to be inculeated in 
them. The ease is beyond the reach of the most eloquent sermons, 
and will have to be met, if the mass of men are to be convinced, 
by palpable facts that will touch all personally. This leads to the 
principle, which seems, moreover, self-evident, that the fact of 
bringing up a child should be considered a form of tax payment. 
The payment of a tax is, in fact, the imposition of a pecuniary sac- 
rifice for the profit of the whole nation. This is what the father 
accepts who rears a child. 

A family, to be acquitted of the tax, should rear at least three 
children. It takes two children to fill the place of the parents, 
and there should be a third in addition, for one in three families, 
on an average, will have no children. Hence the family which 
does not rear three children will fail of imposing sufficient sacri- 
tices upon itself for the future of the nation. It is free to do this, 
but shonld pay damages for it. Ife, on the other hand, who rears 
more than three children imposes supplementary burdens upon 
himself, for which he should be recompensed every time occasion 
offers, The principle of a reduction of taxes proportioned to the 
minnber of children was applied in June, 1898, at the instance of 
the A/Nanee Nationale, by the city of Lvons. It has been adopted, 
very timidly at first, and then a little more broadly, by the Min- 
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ister of Finance.* But it would be easy, and even necessary, to go 
considerably further in this direction. 

To accomplish this reduction without the treasury losing any- 
thing, it is only necessary to charge the less prolific families with 
one fifth additional tax. The demographic condition of France is, 
in fact, so deplorable that families of more than three children 
form only one sixth part of the whole number, or are 2,122,210 
out of 12,127,023; hence, in order to clear fully from hability for 
taxes these two million families, it is enough to charge the other 
ten million families with supplementary taxes of twenty per cent— 
a thing that is entirely practicable. It may, however, seem more 
expedient to seale the supplementary impost, so that it shall fall im 
inverse proportion to the number of children. Thus, let bachelors 
more than thirty years old pay fifty per cent; households without 
children, forty per cent; families with one child, thirty per cent; 
families with two children, ten per cent; families with three chil- 
dren, the present tax without addition; while families with more 
than three children should be wholly exempt. A simple ealcula- 
tion will show that the treasury would gain by such an adjustment. 
It would lose 2,122,210 contributors of taxes, and would gain, 
against these, 2,456,112. Furthermore, families with more than 
four children are usually poor and hardly able to pay even light 
assessments, while those we propose to tax supplementarily are 
mostly wealthy, whence the tax against them would be generally 
productive. 

These sealings and exemptions might be applied to all the va- 
rious kinds of direct taxes, so that the state should say, in effect, 
to the infertile families: “ You have done a wrong to your country. 
We have no thought of punishing you for it, but it is not right that 
vou profit by it. You must pay damages for it.” 

The plan actually followed by the state, instead of making 
lighter the meritorious burden which the head of a numerous fam- 
ily assumes, does everything to make it harder. All the dircet 
and indirect taxes seem to fall higher upon families having many 
children. It would not be exact to say that the law is indifferent 
to natality. It would be more just to sav that it does all it ean to 
discourage it, and that every Frenchman is officially invited, in his 
own interest and that of his posterity, to Innit it as much as pos- 
sible. The contrary is what should be done. 


* France is not the first country that has started on this course. The spirit of justice 
has suggested similar reforms in countries whieh have no questions of depopulation to deal 
with, Reductions of taxes proportioned to’the number of children have been granted in 
Prussia, Saxony, most of the secondary states of Germany, Servia, Norway, Sweden, several 
Swiss eantons, and Austria. 
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There are wealthy families which are in a position to contribute 
most liberally to the perpetuity of the nation, and yet, strangely, 
they are the most abstemious. It would not be fair to tax them 
according to the number of servants they have, for this must m- 
crease as children multiply; but the tax might be adjusted to the 
excess of servants over elildren. 

As an objection to our plan, it may be asked if we really believe 
that those “neo-Malthusian ” families who have only one or two 
children will decide to have four in order to save themselves from 
some taxes? We do not cherish this illusion; but the sordidness of 
the family customs of the country should not be exaggerated. 
Most of the families sin throngh selfishness, while they do not re- 
alize that their selfishness is culpable, harmful, and ignoble. This 
must be made clear to them, and no method of publishing the faet 
is as Imposing and effective as the tax-eolleetor’s schedule. The 
reform in direct taxes which we propose will therefore have an edu- 
‘ational influence. 

The same principle night be applied in the military serviee bv 
expediting the discharge of soldiers who are married. A bill to 
this effeet has been introdueed in the Freneh Senate, and an amend- 
ment has been proposed extending the favor to the eldest son of a 
family of five children, 

The inheritanee tax is a particularly fitting form of impost in 
which insufhciently fruitful famihes might pay the indemnity 
which they justly owe the state on account of their sterility; for 
the prime object of the neo-Malthusians is to forestall the neces- 
sity of dividing their fortunes among too many ehildren. The 
laws of suecession are so frained now that only sons pay less than 
others; not only are the expenses of notarial aets less for them 
than for families with several cluldren, but the latter are liable to 
pay the tax several times, for when one of the heirs dies lis broth- 
ers and sisters will have to pay new succession taxes. In all cases 
of this order the treasury burdens numerous families, and spares 
neo-Malthusian ones. The institution of heritage stimulates in- 
dustry, and is one of the chicf reasons for it. A great many men, 
we are sure, would work less and would certainly save less exeept 
for the prospect of leaving the fruit of their labor and ceonomy 
to their children—or, too often, to their only child. But as the 
lustitution of heritage becomes under these conditions one of the 
prine faetors of depopulation, it will have to be modified. 

The state is as much interested in the feeundity of families as 
itis in their industry and thrift. ‘To stimulate the latter virtues 
it guarantees them the right of inheritance. Tt might withdraw 
it or diminish it to its own profit, if their fertility was not judged 


THE DEPOPULATION OF FRANCE. 679 


sufficient for it. For such a measure to be effective its application 
should be severe enough to touch sensibly the fortunes of faimilies 
which have given the country only one or two children. ‘The state, 
for instance, might reserve to itself the disposable part of the in- 
heritance—half, for instance, in the case of families having only 
one child; a third, of families where there are two ehildren; and 
waiver of the extra tax where there are three children. The prin- 
ciple might be approximately expressed as that of treating single 
children as to their inheritanee portions as if they had brothers. 
But as a proposition so worded would have but little ehance of im- 
mediate adoption, we should have to be satisfied with a less radical 
reform. If it is objected that such measures would be too revolu- 
tionary and too much opposed to existing ideas and habits, the an- 
swer is that anodynes would be without effect upon so profound 
and inveterate an evil. Freneh families must cease to have an evi- 
dent interest in limiting the number of their children, and some- 
thing more than half measures will be needed to achieve sueh a 
result. 

Our prineiple is equality of burdens. We say to the French: 
“You have three chief duties toward your country: to coutribute 
to its perpetuity, to its defense, and to its pecuniary burdens. We 
affirm that you have failed in the first of these duties. This being 
true, you must aceept the other two with a supplement. With this 
principle severely applied, and with some other reforms, we hope 
to bring back to the country the idea of the respect that is due to 
numerous families and of aversion against the detestable habits 
that are destroying France.” 

The sums derived from the inereased succession taxes which we 
have proposed to assess upon families that have given the country 
only one or two children might be reserved for the education of 
poor children or for the realization of some sueh plan as has been 
proposed by M. Raoul de Ja Grasserie for the pensioning of a re- 
treat in old age for the parents of large families. 

Another means of encouraging parentage may be found in in- 
stituting special honors and marks of esteem for the fathers and 
mothers of numerous ehildren. Thus the Genera] Couneil of the 
Dréme gives a gold medal on the 14th of July to each of the two 
women in the department who excel in this respect. A fund has 
been created at Nantes for providing rewards to those who have 
the most children under fifteen years of age. A system of rewards 
also exists at Meaux for those who have contributed most to the 
population. 

The French Jaw requiring the equal division of estates among 
all the children operates as a deterrent to parentage. A father 
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who has built up a large business or accumulated a handsome do- 
niin is exceedingly averse to the prospect of having it eut up and 
dispersed, and is therefore careful to have but one child, so that 
it may descend unimpaired to him. The coincidence that France 
is the only country where this system prevails, and is, at the same 
time, the only one where the population is decreasing, is striking 
enough to suggest a connection between the two phenomena. The 
law works mischievously in this respect, and requires modification 
in the direction of giving the parent larger privileges of testamen- 
tary disposition. 

Thus, the state should in every way and in every departinent 
of law and administration manifest its profound respect for large 
families; it should set the example on this point, for it is the 
party most largely interested.—Translated for the Popular Science 
Monthly from the Revue Scientifique. 
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WEST INDIAN POISONOUS FISHES. 


Br JAMES MACDONALD ROGERS, F.R.C.S., 
STAFF SURGEON, R. N. 


T a time when so much attention is being paid to the West 

Indian Islands as regards their polities, social condition, and 
natural history it may not be out of place to briefly consider the 
subject of the poisonous fishes to be found in the neighboring 
seas. Considering the number of unwholesome fish abounding in 
these waters and the numerous eases of illness caused by them, I 
was surprised on investigation to find that so little appeared to be 
known or written on the subject. During my three-years’ cruise 
in the West Indies the study of those fishes reputed to be poisonous 
was foreed upon me by reason of the numerous cases of illness among 
the sailors of my own ship. When it is asserted that there are no 
Jess than sixty varicties of noxious fishes to be found in Cuban 
waters alone, it seems desirable that those who are about to settle in 
these parts should have some general idea as to what fish to choose 
and what to avoid. 

Colored fishermen are not too particular about hawking un- 
whelesome fish in the streets, even when its sale is forbidden in the 
market, and pumerous cases have come under my notiee where the 
unwary purchaser has paid the penalty by a sharp and painful illness. 
One of the great delights of our sailors is to land on some sandy 
beach, provided with a large seining net, in order to catch fish, the 
constmption of which varics the monotony of salt beef and pork. 
Ou examining the hauls they made T invariably found some un- 
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wholesome specimens, which I advised them to rejeet, and by so 
doing every time they went seining had no more cases of fish poison- 
ing on board. 

In tropical seas some fish are found to be always poisonous wher- 
ever and whenever caught, but there are numerous instanees where 
wholesome fish become noxious when found in certain localities, 
especially on coral reefs and shoals. Fish when feeding on decom- 
posing coral polyps, medusie, and pvisonous mollusks found on these 
reets often beeome noxious, as the following instance will prove: 
Midway between Cuba, Hayti, and Jamaica lie the extensive reefs 
and shoals of the Formigas, which are several miles in extent and 
covered by a small depth of water. These shoals present a concen- 
tration of all the incidents to be found in West Indian fringing 
shore reefs. Arborescent corals and spreading millepores stretch 
on walls and ledges, interspersed with huge meandrinas and brain- 
stones, among which lodge a profusion of [Tolothurias, starfishes, 
and a variety of sponges. This great mass of reefs, called from 
their clustering swarm the Ants’ Nest, or the Formigas, abound with 
all sorts of fishes. As you approach the great submarine plateau, 
the odor of the slime and of the spermatic substances that find a 
resting place in the erevices and shallow pools spread through it is 
very remarkable—the pleasant blandness of the sea breeze sud- 
denly changing to the nauseating smell of a fish market. Those 
who have waded on tropical shore reefs know not only the strong 
scent given out by the polyps that build there, but feel how sensibly 
the hands are affected, and how the skin of the thighs is susceptible 
of a stinging irritation from the slightest contact with the slime of 
corals. It has been found by invariable experience that all the 
fishes taken on the Formigas are pernicious; that the barracudas 
especially are always poisonous. Similar stretches of shoals among 
the Bahamas produce fishes deleterious as food. 

The low-spreading ledges and banks of the Virgin Islands, called 
the Ancgadas, or the Drowned Islands, afford a similar unfavorable 
ground for fishing. In this way we may aceount for the remark 
of Dr. Grainger that fishes are poisonous at one end of St. Chris- 
topher while they are harmless at another. We get over, by these 
several incidents of those fishing grounds, the adventitious oceur- 
rence of poisonous among wholesome fishes, which become deleteri- 
ous from the food on which they subsist at certain seasons on certain 
banks and coasts. 

Again, in the tropics wholesome fish soon become virulently 
poisonous if kept too long, as the ‘fieree heat favors rapid decom- 
position. In this short article I have only space for a description 
of the most common and injurious fishes met with in the West 
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Indies. One of the commonest fish in these seas is the barracuda 
(Sphyrana barracuda), which ean be easily recognized by its elon- 
gated body, covered with cyeloid scales. The color is dark olive- 
green on the back, fading to a lighter green on the sides, while its 
under surface is silvery white. The mouth is wide and eurved, with 
long and sharp teeth. These fishes are large and voracious, often 
attaining the length of six feet; and as they are usually found elose 
inshore, amid the heaviest surf, they are as much feared by fisher- 
men and bathers as the shark. Indeed, they are more to be feared, 
for the shark as a rule is timid, and unless extremely hungry is eau- 
tious in its voracity. The barracuda, on the contrary, is very bold. 
The shark flees from a splashing in the water, but the barracuda 
goes there to see what he may find, as he is only attracted by live 
bait. The wounds inflicted by the barracuda are exceedingly severe 
and sometines fatal. 

When young this fish is generally used as food, but having at- 
tained a certain size the flesh becomes exceedingly noxious, at least 
at certain seasons of the year. This change is said to be due to the 
poisonous fish on which they feed. When caught on certain banks, 
as the Formigas, their flesh is always extremely unwholesome, and, 
as Kingsley says, they have this advantage, that while they ean al- 
ways cat you, you can not often eat them with impunity. The 
Cubans, as a rule, will not toueh this fish, and at Santa Cruz it is the 
custom never to eat it till the next day, and then not till after salt- 
ing it; but that is apparently no safeguard, as four persons living 
in Kingston, Jamaica, suffered severely after eating “ corned bar- 
racnda.” 

It ts stated that when unwholesome, its teeth will be found of a 
blackened color at the base, and on inserting a silver coin into its 
flesh this will also turn black. The poisonous symptoms caused by 
this fish are peculiar, and were strongly marked in the ease of a friend 
of mine who was a soheitor living in Barbados. Ife and several 
others who had partaken of the same fish suffered from severe gas- 
tro-intestinal disorder, with intense nausea and vomiting. Tis face 
swelled up and beeame tubercular ike a leper; afterward, general 
musenlar tremblings and aeute pain about the bedy, particularly in 
the jomts of lis hands and arms, came on. The nails of Ins feet 
and hands beeame black and fell off without any pam, and his 
hair alse fell out. For vears after he suffered from debility and 
tubercular skin eruptions. Death sometimes follows, but those 
who do net die suffer for a long time from its effects, which in some 
cuses last for twenty-five vears, 

The “vellow-tailed sprat ? (Clupea thrissa) is common in the 
West Indies. and may be recognized by having its last dorsal ray 
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prolonged into a filament. A black spot behind the gill cover is 
said to distinguish it from a somewhat similar fish, the “ red-eared 
pilchard,” which has a yellow spot behind its gill cover. Schom- 
burgk gives testimony to the poisonous properties of the “ yellow- 
tailed sprat ” when found at certain periods of the year among the 
Leeward and Virgin Islands. 

The eating of this poisonous “sprat ” is said to be followed by 
most violent symptoms and rapid death. The common saying in 
the West Indies—that if you begin at the head you never have time 
to finish the tail—is almost hterally true. 

The eating of the roe of this “sprat”’ caused in Japan, in the 
vear 1884, twenty-three deaths. The victims suffered from severe 
inflammation of the mouth and throat, strong abdominal pain, for- 
mication in the arms and legs, disorders of vision, paralysis, convul- 
sions, and loss of consciousness. Nausea, vomiting, and diarrheee 
often occurred. Death followed in some cases in a quarter of an 
hour, but mostly in from two to three hours. 

Lacroix deseribes a case of poisoning through eating the “sprat ” 
which oceurred on board a French man-of-war. Ont of a crew of 
fifty men, thirty were dangerously ill and five died. The men 
experienced strong muscular cramps in the arms and legs, nausea, 
vomiting, and diarrhea. Afterward congestion of the brain, de- 
lirium, and coma supervened. 

Most of the eases of fish poisoning which IT have met with in the 
West Indies have been due to eating various kinds of “snappers,” 
especially the “gray snapper.” The tropical species are very nu- 
merous and difficult to differentiate, owing to their frequent change 
of color according to age and surroundings. In 1897, at St. Georges, 
Grenada, twelve persons who partook of a large gray snapper were 
attacked with severe symptoms of fish poisoning. A few hours 
after the meal all these were suffering from pain and fullness in the 
stomach, followed by persistent vomiting, severe cramps, watery 
evacuations, weak, thready pulse, and labored respirations. One 
of the victims was examined by me four months afterward, and he 
stated that, owing to intense weakness, he had been forced to keep 
his bed for several months, during which period he suffered from 
various nervous disorders. He had shooting pains and tingling of 
the limbs, dimness of vision, and quick, thready pulse. 

In 1893 seventeen persons living in Bridgetown, Barbados, 
were attacked by similar svmptoms to those mentioned above. All 
these had eaten of a fish whieh had been hawked about by a fisher- 
man, and which was subsequently identified as a “ gray snapper,” 
though sold under a more innoéent name. 

A Spanish naval surgeon, Don Anton Jurado, while serving on 
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board the gunboat Magallanes had an opportunity of proving Poey’s 
statement that the fishes caught on the coast of Cuba are often very 
poisonous. No Jess than twenty-seven of the officers and men were 
taken il, most of them with gastro-intestinal disturbance of a more 
or less severe nature; the others suffered from nervous symptoms. 

The horse mackerel, green cavalla, and the jack are often tound 
niost unwholesome when caught in West Indian waters. 

In Barbados a whole family were seized with symptoms simu- 
lating cholera from eating “ green cavalla.” 

The editor of The Barbadian writes: “ We think it right to cau- 
tion people against the fish ealled ‘ green cavalla’ from being pur- 
chased by their cooks. Some years ago we know that several indi- 
viduals were extremely ill from eating this fish, which is frequently 
very poisonous. The night before last a whole family in Bridge- 
town, except the master, who fortunately had dined out, were seized 
with violent cholera after having partaken of cavalla.” 

The “jack ” (Caran plumieri) is found to be poisonous in some 
seasons of the year, and it is said that at such times two small red 
lumps appear in its gills. When they are suspected of being in a 
poisonous condition an experiment is tried upon a duck by giving 
her one of them to swallow, and if at that season it is poisonous the 
duck dies in about two hours. The “ roek hind,” or “smoky hind,” 
after attaining a certain size becomes most unwholesome, and often 
infested with parasites. Numerous instances of severe symptoms 
attacking persons after eating this fish are recorded. 

Toadfish, or T'elrodons, are oceasionally met with, and are to 
be avoided as being extremely poisonous, especially if the roe or 
liver be eaten. A faimly of coolies in Trinidad, in spite of being 
warned, ate one of these fishes, with a fatal result. The symptoms 
were Dlunted sensibility, trenibling, general muscular weakness, 
diffenlty of breathing, vomiting of blood, convulsions, aud death. 

The Diodonts, “ trunkfishes,” are not nearly so poisonous as the 
Tetrodonts, but they are found to be very noxious at certain times 
or in certain localities, more especially if the gall bladder, liver, and 
intestines are not removed before eooking. It is reported that 
those persons who had eaten them suffered from loss of sensibility, 
cold sweat over the whole body, and stiffened limbs. Death followed 
In some cases, 

The “ prickly bottle fish ” (Diodon orhicularis), met with in the 
Gulf of Mexico, is said to be injurious when eaten. 

The Ostracion triqueler, called in the West Indies “ fair maid,” 
“plate fish.’ © trunkfish,” is often eaten with no ill effects by the 
negroes, who, after cleaning it, bake it in its hard shell-like cover- 
ing. ‘Phere is, however, a gelatinons matter near the tail which is 
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ealled “the jelly,” and a similar substance is found near the head. 
When only part of this jelly has been eaten its effects are a pecul- 
iar vertigo, nausea, vomiting, pains all over the body, more espe- 
cially in the limbs. The feeling of vertigo is similar to that of in- 
toxication, hence the fish has been called “ drunken fish.” 

The “ filefishes,” or “ trigger fishes,” when found in the tropics, 
where they feed on coral polypi, have the reputation of being most 
unwholesome. 

In the West Indies “sea eels,” or murenas, are only eaten by 
the negroes. The blood of eels is said by Mosso to contain a poison 
like that of vipers. It is related that a man drank some eel’s blood 
mixed with wine, and was in consequence scized with severe diar- 
rhea, disturbance of vision, foaming at the mouth, and stertorous 
breathing. He ultimately recovered after vigorous treatment. 

Dr. Gordon, of Montego Bay, Jamaica, records a case of death 
from eating the flesh and liver of a species of coast conger (Gymno- 
thorax restratus). In spite of treatment, the man diced after a lin- 
gering illness. 

Space will not permit me to dwell in this article on the remain- 
ing noxious fishes, but it is to be hoped that enough has been writ- 


ten to teach people to be cautious in their selection of fish when in 
the West Indies. 


THE COLORS OF NORTHERN FLOWERS. 


By JOHN H. LOVELL. 


OR profusion of bloom and brilliancy of coloring, the land of 

the tropics, with all its luxuriance of vegetation, can offer 
nothing to compare with a New England meadow in June. Along 
the great rivers of the South or in the islands of the East strange 
and beautiful flowers oceur individually or in small groups, but the 
traveler looks in vain for myriads of blossoms giving a distinctive 
coloring to the landscape itself. It was long the popular notion 
that the colors of flowers were of no importance except as they 
gave human pleasure. This idea has been made familiar by a well- 
known line of Gray’s Elegy. It was a German pastor, Christian 
Conrad Sprengel, at the close of the last century, who first pointed 
out their true significance. So enthusiastically did he pursue his 
botanical studies that he neglected the duties of his office, and finally 
even omitted the Sunday sermon. The natural result followed, 
that he was deprived of his parish. In straitened circumstances 
he then sought unsuccessfully to maintain himself at Berlin by giv- 
ing lessons in botany and Sunday excursions in search of plants. 


636 POPULAR SCIENCE MONTHLY. 


Jhis book, now a botanical classic, attracted but little attention; his 
pubhsher did not even send him a copy of it, and in disgust he turned 
from the study of plants to that of languages. The title of the 
work, The Secret of Nature in the Form and Fertilization of Flow- 
ers Discovered, affords us the pleasure of knowing that he rightly 
estimated the mnportance of his observations. Sprengel clearly 
states that the bright hues of flowers, as is now well established, 
serve as signals to attract the attention of nectar-loving insects flying 
near by. Ife was led to this conclusion very fitly by the study of 
Myosotis, the “forget-me-not.” Ie has not been forgotten. His 
namie and theory were rescued from obseurity by Darwin; his book 
a few years ago was reprinted at Leipsic, and is now universally rec- 
ognized, says IT. Miller, as having “ struck out a new path in botan- 
ical scicnee.” 

«A day’s stroll through the fields and woodlands is sufficient to 
show that yellow and white blossoms are in Nature more common 
than red or blue. From an examination of 741 New England and 
Jastern specics belonging to 48 families (see table) it appears that 
164 are yellow, 288 white, 71 red, 186 blue and purple, and 87 
green. Greenish flowers occur in 25 families, yellow in 29, white 
in 32, red in 16, purple and blue in 22, 

Yellow appears to have been the first color developed, and 
flowers with this coloration are usually simple and regular in strue- 
ture, as the buttereups and five-fingers. But why, it will be asked, 
should vellow have been the primitive color? The spores and spore- 
‘ases of the club mosses, and the pollen of all cone-bearing trees, 
and, in fact, of most plants, are yellow, and the yellow coloration 
of the first petals is doubtless correlated with this fact. Flowers 
of this tint are peculiarly attractive to vellow-banded flies, and 
when dull are avoided by beetles. Yellow flowers vary greatly in 
size, but pale yellow flowers are usually small, and bright or orange- 
vellow are large. Ranunculus abortivus and R. sceleratus, which 
grow in wet places, are small and pale, while 2. bulbosus and I. acris, 
the familiar buttereups of our meadows, are an inch broad. An 
apparent exception to the above rule is offered by the globe-flower 
(Trollius laxus), found in dense swamps, which has solitary, very 
large, pale greenish-yellow flowers. As the cultivated European 
and wAsiatie specics have bright yellow flowers, the coloring of the 
sepals of 7. larus, for the petals are wanting, has probably retro- 
graded from growing in dense shade. 

Yellow flowers in their natural state exhibit but little variation 
color. They change most readily to white, and less often to red 
or bine. Under cultivation sudden variations froin vellow to white 
have been observed. A double yellow hollyhock, according to Dar- 
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win, suddenly turned one year into a single white kind, and a chry- 
santhemum has been seen to bear both yellow and white flowers. 
Tt will be observed in the accompanying table that in all families in 
which yellow flowers are common, wInte are also common, except i 
the Hyperacew, which contain no white-flowered species. Some spe- 
cies of mustard regularly fade to white, while many white flowers 


The Predominant Colors of the Flowers of Ranunculacee to Cornacee 
in the Northern States. 


| 
Yellow. White. | Red. Blue. | Green. Total. 


| 

Ranunculace®... 2... cece cece ee ee eee | 19 19 | 2 14 6 | 60 
Magnoliace® .. 02... cee cee ee ee ees 1 4 i Hate 1 | 6 
Anonace® ...... sida 's*e Sate Side oR 5 Gia eg ane ade ohy ans | fe fl oe | 1 
Menispermace®...... ccc cece ee cee eee eeee 2 | 2 ts oo 1 3 
Ber DOTACER ece bi eri dea 6 'o.8 daa aed est wean 2 3 Sa 1 6 
Nymphweaceze oo... . cee eee cece 3 2 | 1 6 
SarraCeniacee .. ce ee eee cee eee eee 1 | aoe | 1 2 
Papaverace® ..... ccc e cece ee reece nnes 4 can re 8 
PUuMaria Ces, bec ica ee eee ae eee eee es 2 | 3 2 1 <i 8 
Cruiciferie isso alec es are eke Siacgreca ecw ee eke 17 37 2 5 4 65 
Capparidaces®® ... 6... cece eee eee eee eee 1 i; ot 
Resedacea ic icicccece dt fend bc aiaies oes eae 1 | 1 
MWIGIA CE ee iucat an canah Sialne whew ae menaced 4 6 | 8 18 
Cistaceedics: caeopatie sce seco ed scee eel a a teees 4 a oa 4 8 
Drosera COB she's oars cies g 8 aha ace ie Gidea sadalin ade 04 me “Yl 3 1 4 
Hyperace® 2.0.66... cee eee tenes | 18 2 east || NY 
HilatiM ACO 5 eos ig. s-de8 igse hee BR reg a ee ae aa 2% Ae 1 | 1 
Caryophyllace® .. 6... ccc cece ee ee ee eee ei 82) 15 6 | 53 
Portitlaceic. s05 seca ee aed Sie ev oe eee 8 1 a | 3 1 5 
Mia Va CORR 22. sce des. 0 9 a lelleNsatee ole ow edererecd 5 | 4 | 10 3 eee 
PUTA COR Aik cies Slab ocd GLa OL OU SDERLE Saloons 2 | | + {ase 
Camilligcet esc. pac aiease a re seebt as 2 | | 9 
DN A CORA E aes, ic ler eens ee dhe be one A EW: ew 3 as | 1 ) 4 
(FETAMIA CCD e ic yidis wears Saeed c.84.0 ba Here ee 3 2 2 | 6 | 13 
Rutaceee ees seias keen cweie's Save-e sete See ee 2 I) 38 
Amarcardiace® 2.0.0... cece cee teenies 1 5 6 
pace ete sonia ails chose tice sak wedtcan 7 | 4 
Rhamnace®..... cece cee cece eee eee 43 3 ge We oes 4 | 7 
Celastraceie.. i secceets Miss Cyan eee es hae eee va Pe 1 {| 38 
Sapindaceses sce es sites eee che aavekce es 2 Oo Bo 5 | ll 
Polygalace® 2... 0... cece cect ee eects 2 3 4 | 5 ware Micla 
Leguminose 2.0... ccc ce cece eee ee cease 19 28 6 61 2 116 
Rosacee...... bess Ko ates beaten orale apt aaa ets | 19 44 13 2 2 80 
Calyeanthacee 0... . cece ce cee cece eee ae 3 3 
Saxiffaracet 3:22.60 8ovia ew ewues aw ae rey _ 1 13 36 
CRASSA COA YN fess. 4 ti adene ect dd iw dea heen Woes Dats 2 | 8 1 | 2 ] 9 
Hammelaceze......... 2c c ee eee cence re | aus 1 3 
HH alOrac eee sce Me tevscact cies apdhsted ae eared oate |” 2s ae i eee ans 9 9 
ODA GTACE R.A ci. whe iste a eck 2 8 waters | 15 2 | 4 5 4 30 
Melastomace® .... 0.0.0... cece cece cece Hie os 3 3 
Lsthracea sek alert aw hence Candle ees a 1 8 9 
VT GaSA COS 2 eee 4 St deal aearane 8 cea Ta ovdbobeetaled yt Is £8 1 
GACTACEDE Btoel. saic. Sosiaes uiele och 0 ale eodiare #eendie es | 3 ane 3 
Passiflorace® oo... 0. ccc cece cece tees 1 1 lh Stes 2 
Cucurbith Cen: ot... ias eae Gerace BS oes 2 be 1 3 
Unie Per aks esse cb-woua dasa eee 8 33 | 2 2 | 45 
AT ANA CCDS, cis hese teed tes eee ee ed wa 3 [oss B14 8 
COPA CER cis ostacds Hews Sieg Ga ee Sie eS . 11 Se 2 | 13 

TO ola i eboneaennd ale howe 164 | 283 | 71 | 136 | 87 | 741 
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show that they are descended from ancestral yellow forms by re- 
taining vestiges of this eolor on the base of the petals, as in the 
water-crowfoot. The pale yellow flowers of Gnothera laciniata, 
of the cultivated Ribes aurcum, and of Diervilla trifida in fading 
change to rose or red, exhibiting a tendeney to develop red colora- 
tion. Aquilegia canadensis produces searlet flowers, which are yel- 
low inside and rarely all over. There are two other species in the 
Northern flora which exhibit similar coloring, Lonicera semper- 
virens and Spigelia marylandica, and the former is sometimes yel- 
low throughout. Afyosotis is at first pale yellow, and changes to 
sky-blue. But the best illustration of the transition from yellow to 
blue is exhibited by the violet family; the smallest and simplest 
species is yellow, the most highly speeialized is blue, and all the 
intermediate stages are presented by Viola tricolor. 

Tlonev-guides are exceedingly rare among yellow flowers. Cas- 
sia chamacrista, which has nearly regular, showy yellow flowers, has 
two or three petals with a purple spot at base, while four of the an- 
thers are yellow and six purple. It is interesting to compare with 
this flower the change of eolor presented by Arnebia. When the 
flower opens, each lobe of the yellow corolla is marked by a dark 
purple spot, which soon begins to fade, and by the next day has en- 
tircly disappeared. Saxifraga aizoidcs has golden flowers spotted 
with orange, and attracts a large number of insect visitors, and the 
vellow violets have their petals marked with dark-brown lines lead- 
ing to the honey glands. Sulphur-yellow flowers are visited chiefly 
ly bumblebees, and their coloration seems to have been developed 
by their selective influence from red or purple-flowered aneestors. 
Miiller observed that the sulphur-yellow flowers of Sempervivum 
Wulfenii, which are unlike the primitive yellow of the Crassulacee, 
are purple at base. This purple eoloring he believed to be a rem- 
nant inherited from an earlier purple-flowered form.  J/ibiscus 
trionum, Which is sulphur-yellow with a blackish eye, has perhaps 
been derived from a red-flowered ancestor, for the three other spe- 
cies of the genus are rose or flesh colored. 

White flowers, in the opinion of the writer, are due to retrogres- 
sion, and are derived from yellow, red, or blue, and in some in- 
stances from the primitive green, asin the involuere of Cornus. As 
a whole they present no advance in specialization over yellow flow- 
crs, and are often smaller and less conspicuous. When the petals 
of blossoms containing yellow, red, or blue pigments are placed in 
concentrated alcohol they turn to white. To produce these pig- 
ments is evidently more or less a tax upon the energies of the plant, 
which, whenever possible, is avoided. Thev are not present in the 
embryouic buds, aud may not develop until they are well advanced 
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in size. In Gentiana crinita the yellowish-white bud is nearly an 
inch long before the purple coloring appears, and the corolla al- 
ways remains white at base. A stimulus to the growth of the plant 
makes itself apparent in the increased brillianey of the flowers, as 
when they are exposed to clear sunlight or are treated with nitrate 
of soda, and may also be observed in the flushing of tulips, by which 
they lose their variegated colors when treated with strong manure. 
On the other hand, a check in nutrition and growth will cause a 
diminution of the perianth in size, accompanied by retrogression 
in color. When double red poppies are transplanted the whole 
plant is dwarfed, while the flowers are much smaller and pure white. 
This view of the origin of white flowers explains why they are the 
commonest in Nature, accounts for their being most numerous in 
families in which yellow flowers are hkewise numerous, and why 
they are most true to name under cultivation. Many white tlowers 
also exhibit other evidenees of degeneration in their structure. 
Numerous species of Crucifere and Caryophyllacee have small 
white flowers, which regularly fertilize themselves; and in Lepidi- 
um, Stellaria, and Sagina the petals are sometimes present and in 
other instances are wanting. 

White flowers often develop red or blue coloration. It is in- 
teresting to note that the red and white varieties of the hyacinth 
were derived from the wild blue form earlier than the yellow. 
Darwin gives an instance of a white and red rose produced on 
the same root, also of white and pink flowers on a single plant of 
Antirrhinum majus. Crategus oxyacantha, a dark pink hawthorn, 
has been known to throw out a tuft of pure white blossoms, Every 
stage of the transition from white to red is placed before us by the 
rose family. The thorns are white, rarely tinged with rose; in the 
pear and apple the flowers are white, regularly shaded with red; 
and one of the Spiraas is rose, rarely white, while in the roses 
proper the six species are rose-colored, but the prairie rose changes 
to white. Under eultivation the wild geranium has been seen to 
produce upon the same plant both white and blue tlowers. Good 
examples of the transition from white to blue and from blue to 
white may be met with in the Ranunculacee and Lequminose. 
Delphinium tricorne is bright blue, sometimes white, Violu cana- 
densis has the petals white inside but the upper ones tinged with 
violet beneath, Astragalus has a part of the species white and a part 
purple, while it is common to find blue and white varieties of He- 
patica growing on the same grassy bank. White flowers pass more 
readily into red, blue, or vellow than any one of these colors ean be 
converted into any other, since it is easier to develop a new pigment 
than to transform one already existing. This is confirmed by the 
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experience of florists, who always seck to obtain a white variety 
from which to develop the desired hue. 

Red flowers are much rarer than blue, and both are seldom com- 
mon in the same family. For instance, in the pink family red and 
white blossoms prevail, and there are no blue shades. The pinks 
are crimson and scarlet, often with elegant markings and a strong 
aromatic odor. The honey is deeply concealed, and they are vis- 
ited almost exclusively by buttertlies and millers. Twenty-eight 
species of diurnal Lepidoptera have been collected upon a single 
variety of Saponaria. Of the eighty species of Rosacee, thirteen 
are red and two purple, but the forty-four white flowers are very 
generally tinged or tipped with red. The two purplish-flowered 
species, Geum rivale and Potentilla palustris, belong to genera in 
which yellow predominates, and this primitive color is still evident 
in both their calyx and corolla. There are no blue or violet flowers. 
This family exhibits a marked tendency both in stem, leaf, bud, 
flower, and fruit to develop reddish coloration, a tendency which 
is probably due to the chemical constitution of the sap. There 
are no flowers in this family adapted to Lepidoptera, but they are 
visited by a mixed company of flies, beetles, and /Zymenoptera. The 
smaller and Jess specialized Rosacew are yellow and white and are 
visited by a variety of short-lipped insects. With the increase of 
the flower in size and econspicuousness the number of insect visitors 
greatly inereases, and the enlargement of the flower is attended by 
red coloration. Owing to the chemical constitution of the nutri- 
tive fluid, probably to its acidity (for when the petals of a rose are 
treated with ammonia they become blue), there has been no oppor- 
tunity for the development of blue coloration by insects. With the 
enlargement of the perianth and the increased flow of sap, red tints 
have tended to appear by process of oxidation. 

The correlation of red coloring with an increased flow of sap 
is well illustrated by the galls of the wild-rose tree, which are often 
“as rosy as the rosiest apple.” An abuormal flow of sap is caused 
to the part stung by the insect, and red coloration is due to the 
action of hght, for it is of no service to the plant. Again, when the 
flowers of Crataegus coccinea are stung by the gall-fly the different 
organs all become bright red, and the change in coloring is aeccom- 
panicd by an increase in size. In sone instances red colors, accord- 
ing to Darwin, indieate greater vigor on the part of the plant, and 
I have also observed that the dwarfing of red flowers under culti- 
vation may cause them to revert to white. 

Jt was long, indeed, believed that the same species could not 
produce yellow, red, and blue flowers. But this doctrine, to use the 
words of Dr. Lindley, “ must now be laid up in the limbo of pleasant 
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dreams.” This supposed law is contradicted by the hyacinth, pansy, 
Delphinium cardinale, and many other plants. Though red and 
blue coloring never occurs among the roses, a hyacinth has been seen 
to produce a perfectly pink and a perfectly blue blossom on the 
same truss, and the Borraginacee afford examples of flowers turn- 
ing from red to blue in even a short space of time. 

Blue is the highest color of the floral world, and is preferred by 
bees. Blue flowers are, as a rule, highly specialized both in forin 
and color, and often possess marvelous mechanisms which aid in 
disseminating the pollen. ‘This coloring is very common in the mint 
and pulse families, and in this district there are in the former forty- 
nine and in the latter sixty-one species of blue flowers. Their struc- 
ture is such that few insects besides the long-tongued bees can gain 
access to the honey, and in some instances a single species of flower 
is visited by a single kind of bee, as one of the larkspurs by one of 
the bumblebees. While this high specialization of the flower may 
insure intererossing, 1t is yet open to many objections, such as sear- 
eity.of proper guests, mechanical imperfections, perforation of the 
flowers by bees, and development of the perianth at the expense of 
the essential organs. 

It is noteworthy that when genera oceur containing three or more 
species they are seldom all blue or purple; one species at least, and 
frequently more than one, is yellow, white, or red. In Trifolium, 
T. pratense is rose-purple, 7’. repens white, and T. agrarium yellow. 
In the genus Astragalus a part of the species are violet or blue and 
a part white, and the same is true of Lespedeza and Vicia; in Lathy- 
rus three species are blue-purple, one yellow, and one vellowish 
white. Itis probably more advantageous in these genera for a part 
of the species to be of one color and a part of another than for all 
to be blue. When species are closely allied bees tend to visit them 
indiseriminately, as has been observed to be true of the buttereups, 
Spireas, and golden-rods. During an afternoon the writer care- 
fully collected the insect visitors to Solidago bicolor, our only cream- 
colored golden-rod. Both the number of species and of individuals 
taken was much larger than upon the yellow-flowered and more 
abundant varieties of this genus growing near by. There could be 
no doubt that the whitish coloration was beneficial in enabling in- 
sects to distinguish it more readily. Many purplish flowers are 
regular, often showing indications of degeneration, are devoid of 
honey, and are self-fertilized or adapted to Diptera, or, as in LHe- 
patica, which is visited by bees for the pollen, open to a wide circle 
of visitors. In the sea purslane (Sesurtwm maritimum), a pros- 
trate maritime herb, there are no petals, but the five-parted calyx 
is purplish inside. The genus Ammannia of the Lythraceew has the 
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petals small, purplish, and in one species they are wanting; the axil- 
lary flowers of Bracenia purpurea are small and dull purple; in the 
common papaw the lurid purple flowers are large and adapted to 
Diptera, as are probably the lurid purple flowers of Calycanthus. 
Blue flowers may revert to red, white, or yellow. The fringed 
Polygala of Britain is usually bright blue, but often reverts to pink 
and white; there is a pure white variety of the blue-eyed grass; 
Mertensia virginica is purple-blue, rarely white; the larkspur is 
bright blue, sometimes white, and a white variety of the purple 
Trillium frequently occurs; there is, indeed, no improbability of a 
white-flowered form of every species being discovered. Viola cal- 
carata is nermally blue, but sometines changes to the ancestral 
yellow. 

The possession of a strong scent may, however, in many instances 
more than compensate for the absence of color. This is well illus- 
trated in Lepidium sativum. The flowers are small and inconspicu- 
ous and in rainy weather do not fully open, yet, as it is odoriferous, 
Miller found it more abundantly visited by insects than any other 
crucifer. It is their strong odor, rather than their color, that ren- 
ders so many umbellifers so attractive to a great variety of insects. 
Nocturnal flowers, which are visited by moths, are usually white 
and sweet-scented, though the evening primrose is yellow and Sapo- 
naria officinalis is rose-colored, Kohler and Schiibeler have shown 
that a larger proportion of white flowers are fragrant than of any 
other color, Of 1,198 white flowers examined by them, 187 were 
odoriferous; of 951 yellow, 75; of 923 red, 85; of 594 blue, 31. 
But neither color nor odor will long alone serve to insure the visits 
of insects. The common elderberry exhibits the disadvantages 
which may attend the want of honey when there is but a lmited 
supply of pollen. There are great masses of odoriferous flowers 
which convert the shrub into a huge bouquet, but it blooms at mid- 
summer, When it must contend with many nectar-vielding plants. 
Asa result, it is almost wholly deserted by insects. Only four spe- 
cies of flies have been taken upon it, and repeatedly the blossoms 
were examined without discovering a single visitor, and yet upon the 
jewel-weed and the red-osicr cornel, a few yards away, scores were 
at work, 


Awonxe the more recent applications of electricity is one for the desie- 
eation of wood, by the Nadon Bretonneau method, by which wood is made 
as fit for use for certain exact processes in as many months as it has for- 
merly taken years. It is also proposed by Mr. Shaw, an English mining 
engineer, to substitute water and steam for gunpowder in mine blasts, a 
cartridge of water being placed instead of the powder eartridge, and 
vaporized by passing the clectrical current through it. 
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SKETCH OF OSCAR SCHMIDT. 
SCAR SCILMIDT was characterized by Ludwig von Graff, 


lis suecessor at Griitz, as a real naturalist who, keeping up 
with the advances of science and philosophy all his life, as a zodlo- 
gist spanned the whole domain of that scienee, giving equal interest 
to every part and branch of it. The animal as a whole, as a living 
beiug in the series of organisms, was the object of his concern, and 
all the parts of the animal and all the processes that go on within 
it were alike interesting and important to him; and the ultimate 
purpose of his study of that object was to gain froin the facts dis- 
elosed a philosophic view of Nature. 

Epuarp Oscar Scumipt was born at Torgau, Prussia, February 
24, 1823, the son of a military chaplain who was deseended from 
an old family of clergymen— a man of fine Saxon eulture, with 
no very great taste for theology, and open-minded to a ripe old 
age,” and who died in 1875. His mother was of French and Ger- 
man (Ilamburg) descent, and counted the great Aristotelian Petrus 
Ramus among her ancestors. The father was a gentle instructor 
to the son; and‘the latter, attending in the intervals of study to 
duties of the household and the farm and making good use of his 
opportunities for relaxation, enjoyed a young life that was invigo- 
rating to mind and body. He thus aequired tastes that led him 
frequently in his later life to leave the city and his study and go 
into the country to build and plant, whereby he endeared himself 
to the Badenese farmers. On rainy days and winter evenings, as 
he gleefully told of himself in 1858, the boy of eleven or twelve 
years of age entertained himself and had his fancy stimulated by 
reading Campe’s old accounts of his travels. le thus became in- 
terested in geography, and acquired a thirst for travel that was 
never quenched. 

Having finished his elementary schooling at Weissenfels, on the 
Saale, where his grandfather had served as superintendent, he went 
in 1836 to the celebrated Royal School at Pforta, of which his 
father was an alumnus, and whither he himself took his son thirty 
years later. IIe was much impressed by the teaching of Kober- 
stein, the historian of literature, who unlocked for him the world 
of Goethe and of romance; and he went out from Pforta into life 
with a full conviction that the soundness of our culture depends 
upon its humanistic foundation. Ile went to Halle in the fall of 
1842 to fulfill his military obligations and study mathematics and 
natural science, and became interested in other branches. At the 
Berlin Hochschule, whither he went next, he further broadened 
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the seope of his culture, pursued philosophical studies, and finally 
settled upon the organie sciences, Ilis interest was gradually di- 
verted from mathematics, and he took up zoélogy with enthusiasm. 
Johann Miiller—whose portrait, his son Erich Schmidt says, in the 
memorial address from which we draw most of the facts of his life, 
always adorned his room—permitted him, in 1845, after a summer 
term in comparative anatomy at Heligoland, to take part in a re- 
search upon sea animals, and impressed a stamp on the young inves- 
tigator’s view of Nature that lasted till the Darwinian revolution. 
Christian Gottfried Ehrenberg interested him in the investigation 
of the minute life of the infusoria, and, besides being his teacher, 
had a fatherly affection for him. 

Jn 1846 Schmidt obtained a promotion to Doetor of Philosophy 
at Halle, the subject of his still unprinted dissertation being the 
saered Scarabaus. He passed the higher teachers’ examination in 
Berlin, and thereby avoided a year of probation at a realeymna- 
sium. In August, 1847, he habilitated himself at Jena. He pre- 
sented, on the occasion, a paper entitled Morphological Fragments, 
in which, wlile the name of Oken was mentioned appreciatively 
in the introduction, the gap between his philosophy and the current 
zodlogy was insisted upon. He became Professor Extraordinary 
of Natural History in this university in 1849, and Direetor of the 
Grand Dueal Zoblogical Museum in 1854. While at Jena he pub- 
lished the Handbook of Comparative Anatomy (1849), the Hand 
Atlas of Comparative Anatomy (1852), and a historical study on 
the Development of Comparative Anatomy (1855). Some results 
of a journey to the North in the course of his studies of the Tur- 
bellaria were embodied in a lecture on the Faroe Islands (1848), 
and Pictures from the North, collected during a Journey to the 
North Cape (1854), a versatile work, in which his sharp powers of 
observation were well illustrated. A work of somewhat different 
character was a lecture on Goethe’s Relation to the Organie Natu- 
ral Sciences, whieh was delivered in the Berlin Singakademie and 
was printed in 1853. 

Having oeeupied the professorship at Jena for seven years on 
a salary never exceeding one hundred thalers, and after declining 
an invitation to Prague, Schmidt in 1855 accepted the appoint- 
ment of Professor of Zoélogy in the University of Cracow. The 
conditions at this institution were quite different from those which 
had surrounded him at Jena. Ile received more liberal allow- 
anees than had been granted him there; but political affairs were 
disturbed, and he withdrew in 1857 to beeome Professor of Zotlogy 
and Comparative Anatomy, and eventually rector, at Gritz. Here 
he spent the fifteen most enjovable and most fruitful vears of his 
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life, of which his son, Erich Schmidt, has given, in his memorial ad- 
dress, a most pleasant picture. “In the magnificent sccnery,” he 
says, “among which he often wandered with his growing children, 
with warm-hearted men around him, sure of the increasing affec- 
tion and capacity of his students, he reached his culmination as a 
naturalist and asa man. He was active in every direction. The 
university was in a very promising period of its career. A medical 
faculty was required, and that magnified his function. He also rep- 
resented his department in the Johanneum, and presided over the 
museum. He went every year to Dalmatia while he was compos- 
ing his monograph on the sponges, and made experiments in their 
artificial cultivation, being given one year a small war steamer at 
his disposal. These journeys were doubly enjoyed when Franz 
Unger went with him to Lesina or to the Ionian Islands. He and 
the great botanist had a close community of interests, and it was 
an inestimable privilege, during the great scientific crisis, to stand 
shoulder to shoulder with an older man, who to power of follow- 
ing philosophical intricacies united the habit of the most exact re- 
search with finely trained effort and suggestive intuition. To- 
gether the two devoted themselves to the study of Darwinism, at 
first opposed to it, as is shown by one of Schmidt’s printed essays, 
but soon becoming impressed with the conviction that all scientific 
progress was connected with that revolution, and finallv Schmidt 
gave all his energy to the advancement of it. As Rector Magnificus 
—the first Protestant to wear the golden chain at an Austrian 
university—he declared himself, in his inaugural address, for Dar- 
winism with a resoluteness peculiar to him, and neither the silly 
demonstrations of the theological students nor the wrath of Car- 
dinal Rauscher could intimidate him from the vindication of free 
investigation. . . . The rectoral year 1865—’66 was also the year 
ot the Austro-Prussian War, and he now proved that the rashly 
progressive man to whom the whole clash of opinions was a bath 
of steel also possessed a considerable measure of self-control. He 
bore himself correctly in every sense in his difficult position, and, 
without turning his back upon his native Prussia, he so completely 
devoted himself to the care of the wounded as to receive a note of 
thanks from the General Archduke Albrecht. Having been chosen 
a deputy to the Landtag, his voice was always heard in favor of 
the Liberal side. He served indefatigably in the communal coun- 
cil and the school board. The Protestant communes depended 
upon him as one of their most effective champions, even to the end 
of the partisan contest. Besides all this many-sided scientific and 
public-spirited activity, Schmidt had time to describe the lower 
animals for Brehm’s Thierleben, and to write a number of popular 
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treatises. A lively social disposition bound him to numerous col- 
leagues, and on the whole he felt so much at home in Gratz, espe- 
cially after he had a new institute and a share in the direction of 
a zoological station at Trieste in prospect, that he had no thought 
of a change. He declined invitations to Marburg and Dorpat. 
Ile was always favored by the Government, and kept the marks 
of its consideration faithfully in memory.” 

Ludwig von Graff deseribes three plainly marked periods in 
Schnnidt’s scientific career. The first, the beginning of which coin- 
cided with his entrance into his scientific professorship, was char- 
acterized by his labors on the Turbellaria, from which he was only 
occasionally diverted during his residence at Jena and Cracow. 
“ The observations on infusoria, radiates, and tapeworms, the strue- 
ture of the annelids and the development of the mollusks, the de- 
scriptions of new amphibia, and the important discovery of the 
crustacean nature of the peltogasters, were, we might say, only rests 
in the uninterrupted course of the T'urbellaria studies; and that 
Schinidt was constantly returning to them was not merely because 
particular Interest had been devoted to them im Germany at that 
time only by M. Sehultze and R. Leuckart, for other animal groups 
had fared no better among the then small number of scientifically 
working zodlogists, but Sehmidt had won his earliest scientifie fame 
with lis little book on the fresh-water Rhabdocelas (1848), and had 
by means of it entered the cirele of recognized investigators. Ie 
gave in this book the first connected presentation of the whole or- 
ganization of a group of animals, the diversity and great abundance 
of which in fresh water were hardly suspected, and the anatomy of 
which consisted of few and imperfectly understood isolated data; 
described new systems of organs in them, and based an improved 
classification on their remarkably complicated and variously graded 
structure, with new familics, genera, and species. The little book 
was therefore received with much interest. A journey to the Faroe 
dslands in 18-£8, and his first excursion to Lesina in 1852, followed 
in 1556 by a journey from Cracow to Nice and Naples, enabled hin 
to increase the munber of new species, and permitted an insight into 
the great diversity of forms, without, however, giving him time for 
accurate anatomical investigations, for the nature of the objects 
prounsed a considerable advance in this direction only at the cost 
of tenacious patience and untiring industry. His subsequent labors 
on the Rhabdocelas of the vicinity of Cracow, the Dendrocelas of 
the vicinity of Caritz, and his researches on the Turbellaria of Corfu 
and Cephalonia, which Gn 1861) closed this period of his career as 
worthily as it had begun, proved that Sehinidt possessed both these 
requirements. These labors, if he had accomplished no more, 
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would have been sufficient to give him an honorable position in 
science for all time. 

“The second period begins in Gritz. Some contributions to 
the knowledge of the prehistorie vertebrate fauna of Steiermarck 
resulted from Schmidt’s keen observations of Nature during an ex- 
cursion in the Alps. But the Adriatic, so near, enticed lim into 
new paths, and offered an inexhaustible field for work in the 
sponges. Aside from his contributions to the theory of the Ba- 
thybius and to the systematics of the Gephyrea, the sea sponges con- 
stituted the object of his studies during the whole period of his 
residence in Griitz, and were the occasion of yearly journeys to the 
Adriatic coasts. The results reached by Schmidt in this field placed 
him in the foremost rank of contemporary investigators, while his 
occupation with the sponges marked the completion of a revolution 
in his view of Nature by converting him to Darwinism. After 
his work the characteristic fluid form of the sponges became a clas- 
sic subject in the study of the transmutation theory. 

“ At the time of the appearance of Schmidt’s first work on the 
sponges of the Adriatic (in 1862), just enough of their anatomy and 
physiology had been made known through individual labors, espe- 
cially those of Lieberkiihn, to prove their animal nature; and then, 
also, the sponges first found a place in the fifth edition of Schmidt's 
Handbook of Comparative Anatomy. But any one who under- 
took either in the Adriatic or the Mediterranean to make his 
way through the immense wealth of the forms would have found 
himself without help of any kind. It was therefore Schmidt's pur- 
pose to lay the basis, through exact description and definition of 
the forms, for continued investigation through which the study 
might be further advanced. He carried ont this purpose, recog- 
nizing in the skeleton parts what survived amid the changes, clearly 
defining the specics and genera, nineteen of which were new, and 
brilliantly demonstrating his talent in systematization, While in 
the first supplement, in 1864, which brought up the histology of the 
sponges, he still acknowledged himself an adherent of the old school, 
he expressed the hope in the second supplement that science might 
some time come upon the track of the genealogical relations of 
species: and, i the memorable rector’s address of November 15, 
1865, he openly signalized his passage to the new theory, and pro- 
claimed it, with all the youthful enthusiasm and carelessness as to 
consequences characteristic of his nature, as the gospel of the re- 
search of the future. 

“The idea of utilizing the great reproductiveneness of the 
sponges for artificial cultivation was suggested to Schmidt during 
his studies of the Dalmatian fauna, and his experiments in this diree- 
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tion made his name well known in the Austrian eoast land and far 
bevond. After the publication of an article on the subject im the 
Wiener Zeitung he was requested, by the Imperial-Royal Ministry 
of Trade and National Economy, to make a special presentation 
of his views respecting the possibility and methods of cultivating 
sponges artificially in Dalmatia. Le first asked for means for ex- 
perimenting, as furnishing the prime and most essential method of 
determining where and how a sponge eulture could be instituted 
with the best prospect of suecess. The request was not granted, 
but Schmidt was requested to furnish data respecting the provisions 
and measures within reach which might be employed with advan- 
tage till further information could be obtained coneerning the 
adaptability of sponges to propagation from such loeal experiments 
as might be carried on through the industrial and commereia] cham- 
bers of Dalmatia. The Notes on Sponges in the Adriatic Sea and 
an article of similar import in the 7'riester Zeitung of March 12, 
1862, were the answer to this request, aud they were followed by 
Schmidt’s having plaecd at his disposal, by the exchanges of Trieste, 
in the next season, money and the eontrol of the war steamer Hent- 
zis for use in seientific and practical investigations on the Dalmatian 
coast. With the assistance of his brother, Eugen, he carried his ex- 
periments to a sueeessful issue at Sebenieo, Zlarin Valle Soeolizza 
on Lesina, Curzola, Lagosta, Meleda, and Ragusa, but especially in 
the more favored stations of Zlarin and Lesina, and demonstrated 
the possibility of artifieial propagation. In order to test the prae- 
tical value of the experiments, propagating stations were estab- 
lished on the island of Lesina and visited by Schmidt every spring. 
The results of the experiments were presented in a report to the 
Imperial-Royal Ministry of Commerce and National Economy, in 
whieh the possibility of artificial propagation was emphatically 
affirmed.” 

Unfortunately, the Dalmatines have not been quick enough to 
take advantage of the opportunity thus offered to them to estab- 
lish a new industry on their not very busy coast. Buechich eon- 
tinued Schimidt’s experiments till 1872, but no capitalists have been 
found to establish the cultivation of sponges on an extensive and 
permancnt seale, 

Another enterprise, however—the Zodlogical Station at Trieste, 
to which Schmidt for a time devoted all his energy—has had a more 
fortunate realization. The plan of it was developed by Carl Vogt, 
but it would never have been ereeted if Schmidt’s practical sense 
had net adapted the plan to the aetual necds of the ease and the 
finaneial conditions imposed by the state, and if he had not given 
the weight of his personality to the accomplishment of it. 
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The erection of a German Empire at the conclusion of the 
Franco-Prussian War was an occasion of proud and exultant joy to 
Schmidt; and when, in the spring of 1872, he was elected, at the 
instance of his friend Hacckel, a professor in the newly instituted 
university at Strasburg, he deemed it a patriotic duty to accept. 

With his removal to Strasburg, what both Erich Schmidt and 
Professor von Graff call the third period of Schmidt’s scientific 
career began. It was a period of undisturbed ease in his home life, 
and was devoted chiefly to the continuation of the studies of the 
sponges, with a few special researches, the results of which ap- 
peared in books, on the theory of descent, fossil animals, on Hart- 
man’s theories, and on social democracy. His systematic and ana- 
tomical labors on the sponges—the provisional conclusions of which, 
in 1870, constituted the Grunziige einer Spongienfauna des Allan- 
tischen Gebietes (Outlines of a Sponge Fauna of the Atlantic Re- 
gion)—-were carried on, Professor von Graff says, from the point 
of view of the development theory. Besides several smaller con- 
tributions to the building up of the theory of descent, the most 
important of all his works of this time is his book on the Theory 
of Descent and Darwinism (Appletons’ International Scientific Se- 
ries)—“ one of the best presentations of all the questions pertain- 
ing to that subject, and distinguished from other similar works 
both by the philosophical spirit with which the whole discussion is 
earried on, and by the even consideration it gives to all the various 
fundamental points of the principle of descent. The prominent 
features of Schmidt’s presentation appear most especially in the 
final ehapter, the subject of which is the Application of the Theory 
of Descent to Man, which he had also previously discussed in a pub- 
- he address. Shortly after this he reduced to absurdity, in a very 
foreible attack on Hartman’s Philosophy of the Unconscious, the 
idea of the Social Democrats that they could use Darwinism to the 
advantage of their Utopia, and treated the subject of the Mam- 
mala in their Relation to Primeval Times (Appletons’ Interna- 
tional Scientific Series) most vigorously from the point of view of 
the development theory.” He also found time for special re- 
searches on the Structure and Development of Loxosema, the Eves 
of Arthropods, and, still keeping up his studies of the sponges, 
closed his more than twenty years’ labors on this group with his 
Sponges of the Gulf of Mexico, and his last scientific work—Dert- 
vation of New Species through the Decay and Atrophy of Older 
Characteristics. The preface to the former work, Professor von 
Graff says, shows plainly how Schmidt, in contrast to so many fel- 
low-laborers in the field of the theory of descent, was always cir- 
cumspect in a high degree, and never suffered himself to be car- 
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ried so far in his zeal as to leave the ground of facts. Although 
a champion of monophyletic derivation, he did not overlook the 
facts that might be brought to bear in favor of a polypliletie origin. 

During the later years of his life Schmidt visited Heligoland, 
and enjoyed the sea air, which seemed to have beeome neeessary 
to him, during two winters at Dohrn’s Institute at Naples, in south- 
ern France, and at Grado, and attended the meetings of naturalists 
at Leipsie, Wiesbaden, Salzburg, Baden-Baden, Munich, Cassel, and 
Freiburg, where he was a welcome guest and a prominent speaker. 
In September, 1885, as president of the Zodlogical Section he en- 
tertained his fellow-specialists at his house. A slight stroke of 
apoplexy, which he suffered in the summer of 1882, passed away 
without seeming to leave any trace. Ile spent the Easter season 
of 1885 with ine son’s family in Vienna and with Graff in Gritz. 
Je intended to speak on Easter of 1886 in Weimar and to visit 
Jena, “ whither he expeeted to return in his sixty-fifth year so as to 
attach a good end to a good beginning.” But on the morning of 
January 9, 1856, after he had spent the previous evening in pleas- 
aut social intercourse, there eame another stroke. Ile never re- 
covered consciousness, but died on January 16th. 

Professor von Graff describes Schmidt’s method of teaching 
as one cncouraging the students to pursue their own ways of think- 
ing. Ife did not expeet formal theses from them, but, having in- 
dicated the theme, left them to work it out aecording to their own 
lowical processes, ar as often Iet them choose their own subjects. 
Having found a Dee s bent, he sought to turn him into a eorre- 
sponding course, “ and never tried to Aeake a poor naturalist out of 
one who might beeome a good doctor or teacher.” In his lectures 
he was carnest and enthusiastic, not as good a speaker as writer, and 
sometimes betraying his trouble to find the right word; “but he 
knew how to win the love of his pupils for his subject, and, while 
trying to make the comprehension of the matter not too diffienlt, to 
keep interest alive by occasional glances at the theoretical signifi- 
eance of the facts. It was very far from his purpose to make pas- 
tine for lis hearers, and, when he was polemical, every one had 
to be made sensible of the purely technical bearing.” 

Professor Schmidt's literary work covered a field of extraordi- 
nary breadth. Besides numerons works and text-books in system- 
atic and anatomical zodlogy and life histories, he published popular 
lectures and essays in many different periodicals, recensions, re- 
views of books, translations, and even political articles. It would 
he iinpossible to give a complete bibliography of his works, because 
he Jeft no notes respecting them, A list of his publications in 
zoolouy, by Professor von Graff, includes ninety-nine titles. 


CORRESPONDENCE. 7Ol 


Correspondence, 


SCIENTIFIC METHOD AND THE 
BIBLE. 


Editor Popular Science Monthly : 

Sir: I have read with great interest 
an article in the July number of your 
Monthly entitled Scientific Method and 
its Application to the Bible. So far as 
I am able to understand the writer’s 
views, I must certainly decline to ac- 
cept some of his conclusions. The vital 
teaching of his paper appears to me to 
be this: it is proper to apply seientific 
methods to the study of the Bible so far 
as to inquire into its structure, the date 
of its composition, its composite author- 
ship and the sources from which it was 
compiled, and the names of its authors; 
but certain truths are distinctly taught 
in it of a supernatural character which 
must be accepted because they are a 
revelation of God’s will, and not be- 
cause they are found to be true by intel- 
lectual apprehension and logical reason- 
ing. Indeed, to think of understanding 


them by intellectual processes is “ un- | 


scientific beyond hope of pardon.” 

It is conceded that “the stifling of 
thought and of investigation into what 
might lead men away from the truth 
and the faith onee delivered to the 
saints” was instrumental in causing the 
barrenness in scientific work for twelve 
hundred years of the middle ages, be- 
tween Hipparchus and Copernicus, and 
that “the same causes are more or less 
at work at all times to hinder the 
growth of seienee and the extension of 
scientific method.” He still, however, 
insists that there is limitation to human 
inquiry and_ ecclesiastical bounds be- 
yond which thought must not go. 
There are still revelations of truths 
which the intellect can not perceive, and 
which can only be understood by “an 
exercise of faith.” It is no longer the 
Mosaic line which scientists are forbid- 
den to cross, but the “spiritual veri- 
ties” must not be questioned. There 
are some revelations which, in the lan- 
guage of Huxley, “they are to hold for 
the certainest of truths, to be doubted 
only at the peril of their salvation.” 

Was it not Martin Luther who called 
Copernicus a “fool” for trying “to re- 
verse the entire science of astronomy ” 
in the face of revealed truths? “To ac- 
cept the truth as revealed by God and 
to aequiesce In it is the part of a good 
mind,” said Melanchthon in condemn- 


ing Coperniens. ‘ Who will venture to 
plaee the authority of Copernicus above 
that of the Holy Spirit’ ” said Calvin. 
Verily, his unpardonable sin was “ in- 
vestigating the truths which are dis- 
tinetly taught in the Bible,’ which re- 
quired an “exercise of faith”? and were 
not to be “ apprehended intellectually.” 
| The question scems a reasonable one 
‘to ask, To what authority shall we look 
for knowledge and interpretation of 
| these spiritual truths which are not ac- 
ieessible by scientific study? How shall 
; we know that they are truths at all? IT 
iam aware that here the testimony of 
Christian conseientiousness is sometimes 
held to be the conrt of last resort, which 
I interpret to mean that if one intui- 
{tively reaches the conclusion that some- 
{thing is true it is true, the most posi- 
tive evidence to the contrary notwith- 
standing. Certainly, no other fact is 
| better established in all human history 
lthan the truth of witcheraft, if we ad- 
‘mit the poteney of this authority. If 
we reject this, must we not then fall 
back upon ecclesiastical infallibility as 
| the final interpreter of truth? And this 
the essayist, in his paper, declines to 
argue. 

Now, can there be any sueh thing as 
scientific investigation within such pre- 
scribed limitations? Or scientific study 
of the Bible itself which excludes from 
its province the so-ealled spiritual reve- 
lations which it contains? One might 
naturally think that the primary pur- 
ose of all the critieal study of the 


3” 


books, authors, and structure of the 
Bible was to Jearn just what these dis- 
tinet truths it teaches are. But what 
bearing can this study have upon the 
question, being but an intellectual pro- 
cess With which the essential truths are 
disconnected, Which only come by reve- 
lation? 

Hligher criticism can not hold perma- 
nently such an untenable position. It 
must either go baekward to an infal- 
lible book, or an infallible interpreta- 
tion of it by authority, or it must go 
forward to the consideration of the 
Bible as a collection of books of ancient 
literature, to be examined without re- 
|strictions. The truths which it contains 
{are to be ascertained by “ apprehending 
intelleetually ” and “reasoning logical- 
ily,” in the same manner as with other 
| books written by religious leaders in an- 
cient times. Any halting between these 
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two positions is only for temporary rest. 
No permanent foothold can ever be 
gained on such a foundation of quick- 
sand, An impassable dead line in bib- 
lical study is indicative of the theologi- | 
eal and not the scientific method. 
LEwIs DAYTON BURDICK, 


McDonouen, N.Y. 


A CORRECTION. 


Editor Popular Science Monthly : 


Sik: A correspondent, Mr. C. Wood 
Davis, of Peatone, Kansas, appears to 
think it his duty to prove that we ean 
not produce wheat enough in this coun- 
try to meet our own future demands, 
and apparently regards it as a personal 
matter when any one contests this posi- 
tion. Ife also thinks he has found a 
smal] error in long division in the last 
article which you printed from me on 
this question which IT ean not find, but 
which if found and corrected would 
have no intluence on the general argn- 
ment. 

Iie also rebukes me in a most ear- 
nest manner for the allezed misuse of 
the chemical term “phosphate of pot- 
ash.” whieh erept into my article in eon- 
nection with the right use of the term 
“phosphate of lime,” when referred to 
the mineral phosphates of Kentucky, 
Tennessee, and Florida. Technically he 
is apparently right. There is no perma- 
nent form or no natural mineral form 
of phosphate of potash which can be re- 
moved from place to plaee. 
ticle was revised by an experienced 
geologist, thoronghly familiar with the 
chemistry of the soil, before J sent it to 
you. and he failed to eorrect this tech- 
meal error, My own knowledge of 
chemistry is very limited. 

Jt might be inferred, as my irascible 


correspondent points out, from the man- | 


ner in which J have called attention to 
the deposits of mineral phosphates in 
Kentucky and Tennessee, that 1 thought 
these deposits would vield phosphates 
of Hime and phosphates of potash each 
In a separate movable form, which could 
not be a fact. Let my critic will doubt- 
less admit that the soils of many parts 
of this country are stocked with potash 
sulhelent for a very long period. 

Many years ago, when I began the 


Yet my ar- | 
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| study of the cotton plant and its growth, 
junder the leadership of the late Prof. 
William LB. Rogers, [ made reference to 
the existence of the vast supplies of 
phosphate of lime and potash, which are 
uecessary to the growth of the cotton 
plant, in the Southern soils. I derived 
my eonception of their origin in the low- 
Jands and plateaus in marine formations 
from Professor Rogers, and also from 
the works of Professor Shaler. One may 
also impute the large amount of potash 
that is found in the valleys and moun- 
tain lands to the disintegration of the 
gneiss and other rocks of the Appala- 
chian ehain, which have never been 
washed out by glacial aetion or by gla- 
cial streams. Hf any one has been mis- 
led by this slight misuse of chemical 
terms it may be well to state that phos- 
phate of potash does not exist, and I 
ain told that it ean not exist, in a sepa- 
rate removable form. 

We have not as yet discovered any 
large deposit or mine like that of Stass- 
ifurt, in Prussia, yielding potash in a 
commercial form in whieh it can be 
widely distributed. We import annu- 
ally thousands of tons of potash from 
|Stassfurt. This deposit was discovered, 
as 1 am informed, by aeeident, and it 
may be hoped that a similar accident 
/may oceur in this country. These mines 
were originally opened for the produe- 
tion of salt. In boring for salt the prod- 
uct of a stratum above or below the salt, 
{ know not which, was brought up, 
which was thrown aside as worthless 
until an inquisitive visiting chemist ex- 
amined it and thus discovered this great 
source of potash. We possess enormous 
beds of salt, of soda, and of alkalies, 
seattered throughout the area of this 
country, in conneetion with which it 
may be hoped that we may hereafter 
discover a deposit of mineral potash, or 
of the mineral from which potash may 
be derived cheaply and in large quan- 
tities. 

These two exeeptions which have 
been taken to my artiele have no real 
}connection with the substanee of the 
argument, which stands independently 
‘either of the undiscoverable error in 
long division or of the technieal fault in 
the use of the term ‘‘ phosphate of pot- 
ash.” Yours very truly, 

EDWARD ATKINSON, 
| Bosrox, June 2, 14. 
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AN OLD-FASHIONED MORAL. | 
OLTAIRE’S Candide is not a'| 


book that ean be recommended | 
for general reading; yet it contains 
perhaps as good a moral as could eas- | 
ily be found in a wide range of books | 
aiming more distinetly at edification. 
The hero, after many vicissitudes 
and copious experience of the deceit- 
fulness of riches and the miseries | 
of an ill-regulated life, made the 
blessed discovery that peace and 
health and independence were to be 
obtained by the industrious cultiva- 
tion of a small pieee of ground. He 
had a friend called Martin who as- 
sociated himself with him in his ag- 
ricultural labors, but who had rather 
a fine talent for discussing abstraet 
questions. Candide would listen to | 
him for a while, but never allowed | 
him to get very far without break- 
ing in with the observation, “ Mais 
surtout il faut eultiver notre jar- | 
din” (“But above everything else 
we must cultivate our garden”). 
Here was safety, here was balm for 
painful recolleetions, here was about 


The whole lesson of higher educa- 
tion is that happiness springs from 
within and not from without; but 
thousands take what they ean of the 
higher edueation while declining the 
lesson. Seience unloeks a world of 
beanty and wonder, and offers to the 
mind a constant succession of in- 
teresting subjects of contemplation; 
but thousands again ask nothing of 
science except to show them the way 
to wealth. Preeisely similar in a 
multitude of eases is the demand 
made of art and literature. It is 
well-nigh a eentury since Words- 
worth lamented the deeay of “ plain 
living and high thinking.” Have 
the suceeeding years brought any 
improvement in this respeet? It is 
much to be feared they have not. 
Wealth is, if possible, more than ever 
the ideal of society, and plain living 
is terribly at a discount. 

We believe, however, that in the 
deliberate choice of plain living by 
an influential portion of society 
there lies a greater potency of social 
reform than in all the sehemes of 


the best that the world had it in its | socialistic reconstruction. The most 
power to give; and Candide, ehas-; hurtful thing in the world to-day 
tised by misfortune, wanted to stiek is the false glamour of wealth. It is 
fo that. against this evil influence that we 

This is an age of copious and un- ree an insurrection, not against 
ending discussion of social and po-| capital as such. Weaken the fas- 
litical problems. Discussion is well | cination of wealth, and, in the same 
in its way; but perhaps the problems | degree that you do so, you increase 
would not be so acute if there was|the moral responsibility of those 
less discussion and more cultivating | who are its possessors. The lux- 
of gardens. It may indeed be said,|ury of the present age has run to 
with no small degree of plausibility, a dangerous extreme. Advice in 
that the greed to be rich, the unwill-|sueh a matter may seem idle, but 
ingness, so to speak, to eultivate a | the diseovery that Candide made 
garden which only promises a mod- is one that the world at large must 
erate reward, is at the bottom of ailnalee some day. True happiness 
large part of our troubles. Wisdom lis the natural accompaniment of 
cries aloud and tells the world that honest industry and moderate liv- 
happiness is not to be found in/ing. Sueh conditions make high 
riches; but the cry is little heeded. | thinking possible, and give a savor 
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to all enjovments. There have been 
timies when men, to save their souls, 
would go forth into the wilderness 
or the desert. Such saerifices are 
not needed in the present day; there 
is a very respeetable measure of sal- 
vation to be won in cultivating a 
garden. 


THE TROUBLES OF ORTHODONY. 


THe thought of the age has now 
reached a point of development at 
which it has become almost impos- 
sible for any man of trained intel- 
leet to say that he receives on author- 
ity pure and simple any statement 
which admits or should admit of di- 
rect verification—for example, any 
statement dealing with matters of 
a historieal or scientifie character. 
This, if we mistake not, is the true 
seeret of the troubles over doctri- 
nal questions which have lately bro- 
ken out in more than one division 
of the Christian Church. It is not 
so much that there has been a revolt 
against doetrines as such, as that a 
need is felt by thinking and eculti- 
vated men to seek for higher grounds 
of belief than those hitherto deemed 
suficient. This has led to a certain 
generalization of behef, if we may so 
eall it, whieh to less cultivated minds 
looks alinost like an abandonment of 
the most essential doetrines of the 
Christian faith. Such a view of the 
matter, however, we hold to be en- 
tirely erroneous. The men we are 
thinking of—and Dr. Briggs and 
Bishop Potter may be taken as con- 
spicuous examples—have the inter- 
ests of religion and of their fellow- 
men oat heart. They do not wish to 
foree upon others a mode of looking 
at religious questions for which they 
are not prepared; but, for their own 
part. they find it neecssary to restate 
the articles of their religious faith in 
terms which do not absolutely eon- 
fllet with the principles of reason. 
‘This reetifieation of terms is im- 
posed in part by the eoenditions of 


POPULAR SCIENCE MONTHLY. 


an equal extent at least by what may 
be ealled an inward expansion of 
the doctrines themselves. Who that 
/holds any truth, seientifie or other, 
| does not feel impelled to seek for it 
continually a wider interpretation 
and application? Not otherwise is 
it, we hold, with religious doctrines; 
they have their own law of growth 
and development, and he who would 
arrest the process condemns them to 
atrophy and deeay. 

It is charged against both the 
scholars we have mentioned that they 
speak of the Bible as literature, and 
say that in determining its meaning 
we must keep in view the same class 
of considerations which would guide 
us in dealing with other literary 
monuments. There 3s nothing in 
this which need alarm any thought- 
ful person. It would be doing less 
than justice to the Bible to deny 
that many parts of it are literature 
of a very high order; and it would 
be doing less than justice to our own 
intellects to deny that the coneep- 
tion of the Bible as literature is a 
great help to its correct interpreta- 
tion. Teligion, in the view of such 
men as we have mentioned, does not 
depend upon the meaning given to a 
text or the acceptance or rejection 
of any specific statement of fact. 
There is nothing specially “ reli- 
gious” in belteving that the Epistle 
to the Hfebrews was written by St. 
Paul, or that the adventures of Jo- 
nah were precisely as described in 
the book that bears his name. Grant 
that the organ of religious appre- 
hension is faith, vet each age must 
settle for itself the question as to 
what is the proper scope of faith and 
what of reason. In the present day 
reason can deal with many things 
which at one time were thought to 
he entirely within the domain of 
faith, and it vould be rash to say 
that the frontier has even yet re- 
eeived its final rectification. If we 
rightly understand the position of 


thought in the modern world, but to] Dr. Briggs and Bishop Potter, they 
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hold that religion is essentially an) 
attitude of mind and heart, a seeing 
of the invisible, an instinctive recog- 
nition of a supreme moral authority, 
a sense that every human being is 
ealled to nothing less than holiness 
of life. They reverence the Serip- 
tures because in them, as in no other 
body of writings in the world, the 
realities of religion are both ex- 
pressed and implied. They do not) 
demand of the Bible perfect agree- 
ment with either seientifie or his- 
torie truth; they are content if they | 
find in it the spiritual basis of hu- 
man life, a scheme of thought that) 
links the individual human being 
with an infinite origin and an infi- 
nite destiny. From their standpoint 
the value of the Bible for the high- 
est moral purposes would in no way 
be imereased if every word in it 
which touches on seientifie or his- 
torical questions had the seal of all 
the academies in the Old World and 
the New. 

It is not a diffeult thing, nor does | 
it require much wisdom, to harry 
a man whose independent thinking 


literary or theological editor. 
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and moral earnestness have forced 
hin to take a different attitude to- 


-ward some great question froin that 


which is adopted by the multitude. 
It is easy to present his views in 
an invidious light, but a more use- 
ful task would be to show that 
all that is essential and precious 
in religious belicf can exist as well 
in a philosophical as in a popular 
form. With such a thesis it may not 
be quite so easy to “seore,” but it is 


'a pity when the standards of the re- 


porters’ room invade the desk of the 
It is 
upon such men as we have men- 
tioned, men of competent seolarship 
and earnest spirit, that the task is 
laid of purifying and liberating the 
religious consciousness of the age; 
and we do not hesitate to say that 
when, from the vantage height of 
modern knowledge, they affirm with 
deep eonvietion the iIndestructible- 
ness of the religious sentiment and 
the everlasting reality of its object, 
they render a service which, from a 
rcligious point of view, can not be 
overestimated. 


Scientific Literature. 


SPECIAL 


BOOKS. 


In a stout volume * of nearly a thousand pages Mr. Jackson, the leader 


of the Jackson-Harmsworth Polar Expedition of 1894-7, puts into per- 
manent form the reeord of three years’ observations made in Franz-Josef 
Land, a region beyond the ecightieth parallel of latitude, which was acei- 
dentally made known to the world twenty years before by the drift of the 
Tegethoff, the ill-fated vessel of the Austrian expedition of Payer and 
Weypreeht. As such it is a substantial contribution to aretie literature, 
and from it much important detail will be obtained by those seeking fur- 
ther adventure in the quest for the pole, and a inass of material, geographie 
and otherwise, pertaining to the region which forms the subjeet of the 
work before us. The meteorological data, covering as they do a longer 
continuous period of observation in the extreme North than has hereto- 
fore been possible, and fittingly supplementing those reeorded by Nansen 
for an almost equal period, will be specially prized by the scientist, even 
if the facts of the air are not considered to be the main objeet of aretie 


* A Thousand Days in the Arctic. By Frederick G. Jackson, Nnight, First Class, of the Reyal 
Order of St. Olaf, etc. New York and London: Harper & Brothers, 1899. 
VOL. LY.— 49 
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research. It is mteresting to note, from the observations on temperature, 
that the lowest record was only —46° F., the extreme rigor, consequently, 
being only that of Dakota or Manitoba, and marking nearly fifty degrees 
above what has been observed a thousand miles farther to the south at 
Voerkhoyvansk, in Siberia. Nothing approaching the extreme eold (—72°) 
noted by Kane and by the Nares British Expedition of 1875-76 has thus 
been recorded by Nansen, Peary, or Jaekson. 

Mr. Jaekson’s elaims to discovery lie mainly in the field of geography; 
for, while the observations on zodlogy, botany, and geology are by no means 
meager or lacking im originality, the results obtained have been largely 
witicipated by other investigators—notably Payer, Leigh Smith, and Nan- 
sen. In the domain of geography, however, there is a distinet contribu- 
tion, and the author has missed no opportunity to add to the catalogue of 
evographieal names by “rounding up,” as it were, the numerous points 
whieh appeared new to him or were thought worthy of designation. This 
diligence in applying names, at times to points or places which are wholly 
insignifieant and which eould be followed with equal advantage or disad- 
vantage on most of the known coast lines of either Europe or North Amer- 
iea, can hardly be said to detract from the value of the diseoveries actually 
made, although their publication, from advance letters received by Mr. 
Ilarmsworth’s representative in London, has eaused hostile comment and 
bitter controversy, even on the part of British geographers and seientists. 
Much of Myx. Jackson’s work, it was contended, was direeted to demolish- 
ing the work of Lieutenant Payer in the same region, and toward substi- 
tuting names for those given, whether with a correct placing or not, by 
the Austrian eommander—in itself a legitimate undertaking, but heralded 
out, it was claimed, to mask Mr. Jackson’s own failure to aeeomphsh the 
real task of his expedition—the finding of, the north pole. Mr, Jaekson 
has certainly very largely remodeled Payer’s map of the arehipelago, but 
the new map mn no way discredits the attainments of his predeeessor, even 
though showing up many and even glaring inaccuracies in the cartograph- 
leal details published by him, for allowanee must be made for the Hmita- 
tions under which the Anstrian commander made his work. The vital 
points which have to be chninated trem the geography of Payer are: That 
Franz-Josef Land is a congeries of no very Jarge islands, without con- 
tinental extent northward, and that much that has been represented to be 
land is, In fact, water or ice, the appearance of land in the frozen North 
being frequently suggested by the vast grav and ill-defined tee masses which 
Joom up in fo@ and mist, both as flat sheets and mountain buttresses. 

It was the failure to find a northward continental extension to Franz- 
Josef Land, such as had been thought to possibly exist by Payer, whieh led 
Jackson to abandon all effort to advance upon the pole—a condition whieh 
appears, at this time, the more surprising seeing that two expeditions, 
those of Walter Wellmann and the Duke of Abruzzi, with all of My. Jaek- 
son's facts before them, have clected this same ronte as the one most eal- 
eulated to bring about a successful issue, and certainly much ean be said 
in favor of at. While the Franz-Josef Land reute may not commend 
liself as the one best to be followed—and surely the open highway which 
from time to time appears north of Spitzbergen offers marked advantages 
for one without a land following—it still has its advantages In the point 
of igh northern departure, and arctic authorities will fail to be impressed 
by the negative conditions which were obtained from it by the Ilarms- 
worth Expedition. Manifestly, Mr. Jackson had prepared himself for one 
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form of journey only—that of following the land, a singularly blind limi- 
tation, considered in the light of the httle that was positively known of 
such land extension as the expedition had counted upon, and one that is 
disagreeably emphasized by the lavish expenditure of money that had been 
put to the expedition, and the personal eontidence that had in some quar- 
ters been expressed in its suecess. Without wishing in any way to dis- 
parage or minimize the importance of Mr. Jackson’s work, or to under- 
estimate the hardships of any form of arctic exploration, one can not but 
feel surprised and in a measure disappointed that an expedition designed 
primarily for an advance upon the pole, which passed the better part of 
three years beyond the cighticth parallel of latitude, and whose members 
during this time did not know a single day of siekuess—an almost unpre- 
cedented performance in aretic methods—should have found itself in a 
condition unable even to make an effort upon the “open.” The reeollec- 
tion of Parry’s performanee in the frozen sea north of Spitzbergen in 
1827, of Markham’s advance in 1876, and of Peary’s “treck” aeross the 
north of Greenland in 1892, emphasizes only more deeply this tecling of 
disappointment. 

Mr. Jaekson has made a very eareful study of Franz-Josef Land, and 
has brought that region into a eondition of knowledge similar to that 
whieh the different Peary expeditions have brought to the north of Green- 
land. His narrative is simple and direet, virtually a transcript of note- 
book and diary, without embellishment of any kind, and with a statement 
of facets and conditions such as they appeared almost at the instant of 
time of their oceurrenee. While indisputably impressing a truthfulness 
and reality, it can not be said that this method adds to the readableness 
of the book, which is overburdened with repetitions, frequently in iden- 
tieal words and sentences, to a useless and, one is tempted to say, most 
distressing extent. It is to be regretted that an explorer of the marked 
energy, routine, and persistenee which are Myr. Jackson’s qualities should 
have faltered in what by some travelers has been considered the most ardu- 
ous part of their task—the proper preparation of a report—for surely it 
ean not be coneeived that a good purpose was subserved, either in a popu- 
lar or seientifie aspect, in the publieation of wholly unimportant matter, 
over and over repeated, merely because it forimed part of an official diary. 
The work is abundantly illustrated throughout with half-tone reprodue- 
tions from photographs, taken by Jackson and his companions, that give 
a vivid reality to the journey which no amount of word-painting, even 
when so skillfully handled as by the present author, could prove a substi- 
tute for. Scientists will be gratified to know that supplemental reports, 
prepared by specialists in different departments, may be expeeted before 
long to nll out the full setentifie aspects of the exploration. 

On one point in eonnection with Mr. Jackson’s diseoverics the gcog- 
rapher, not less than the lay public, has the right to break straws with 
the author—that is, the method of naming the new points of land, water, 
and iee. Zovlogists and botanists have long been guilty of an absurd 
levity in the discharge of their obligations as namers of new species, and 
have burdened the voeabulary of animal and vegetable names with thou- 

sands of personalia which in no way called for perpetuation, and many of 
whieh were suggested only by way of ridicule or jest. So long, however, 
as these were dressed in Latin or Greek form and remained merely the 
possession of the scientific world there was little to complain of, and even 
the objections of the extreme sentimentalists might have been met by an 
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appeal to the ditheulty of obtaining or coining judicious or otherwise ap- 
propriate names, The case is different with the naming of places on the 
earth's surface, which at this day ean be done with direct reference to 
euphony, to a certain appropriateness of dedication or appeal, and the in- 
telhgence of the student. A map of the world is intended for everybody, 
and not for a class of spectalists, and its symbols are devised for readers 
of all classes. Maps of America have particularly suffered from irrele- 
yant and commonplace designations, and only during recent years has the 
money value of names suggested radical changes, as in the case of many 
of the seaside resorts of the middle Atlantic coast. But, with all our in- 
differences and extravagances of even a half eentury ago—the period of 
Hlog Hollows and Yuba Dams—a no erudcr infraetion of the logie of no- 
menclature ean be found than in the eoining of such naines as “Cape 
Mary Harmsworth,” “Cape Cecil Harmsworth,” “ Alfred Harmsworth 
Island,” “ Harold Harmsworth Straits,’ “Cape William Bruee,” “ Bruce 
Island,” “ Mabel [Bruce] Islands,” “ Mabel Bruce Fjord,” “ Albert Ar- 
mitage Jsland,”’ ‘ Cape Alice Armitage,” “Ceceil Rhodes Straits,” “H. 
M.S. Worcester Glacier,” ete. These have not even the advantage of an 
old-time arctic “ring” about them. Courting popularity by the be- 
stowal of all manner of personal names, irrespective of direct relation to 
the expedition or to geographical exploration, is hardly commendable, and 
is only less objectionable than the plan suggested a few years ago by an 


American would-be arctic explorer to 
i.e., according to a graded schedule of 


discovered to the highest bidder 


“sell” the names of places to be 


contributions to the expedition funds. 


GENERAL NOTICES. 


On the South African Fronticr * is a) 
narrative of the experiences and observa-- 
tions of the author, Mr. William Harrey 
Brown, partly as naturalist of the United 
States Government Eclipse-observing Ex- 
pedition of 1859 to the west coast of Af- | 
rica, and partly as a resident in various 
oecupations for seven years in Rhodesia, 
The principal object in composing it was 
to give American readers a clearer idea of 
English operations in conquest and col- 
onization on the South Afriean frontier 
than if is possible to glean from cur- 
rent fragmentary accounts, The author 
served his apprenticeship at natural his- , 
tory collecting under Prof. LL. 1. Dyche, 
of the University of Nansas, and Mr. W. 
VT. Hornady, of the New York Zodlogical 
Gardens, and was recommended by 
Mr. llornady to the Government for the 
Eelipse Expedition, lle sailed first to 
Freetown, then to St. Paul de Loanda, 
where he spent a few weeks collecting, 
establishing his headquarters at Bishop 


* On the South African Frontier. The Adven- | 
tures and Observations of an American in) Ma- 
rhondand and Matabeleland, New York: Charles 
Seribner’s Sons. Pp. i340, with map. Price, 33. 


Taylor’s American Methodist Self-sup- 
porting Mission. Thenee, after a short 
attack of African fever, he proceeded to 
Cape Town, where he was attacked by 
the other sort of African fever—* an irre- 
sistible longing to penetrate the Dark 
Continent for purposes of exploration 
and of observing both man and Nature.” 
Ite made the journey overland to Mafe- 
ting and to the Mashona country, in the 


-region of which he spent seven years as 


*oame-hunter, gold-seecker, landowner, 
citizen, and soldier,” observing and par- 
ticipating in the settlement and early de- 
velopment of the new state of Rhodesia. 
The larger part of the book is devoted to 
his adventures and observations, “ trav- 
el, collecting, hunting, prospecting, farm- 
ing, scouting, fighting,” and seeing pio- 
neer life. Two chapters are devoted to 
ethnology, The raee problems which 
arise during the stage of transition from 
barbarism, the agricnitural and mineral 
resources of Rhodesia, and its prospects 
and possibilities, are discussed. 


A very handsome hook, in what to 
many are the most graceful and interest- 


‘ing forms of vegetable life, is Mrs. Par- 
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sons’s How to Kuow the Ferns.* The | 
name of the author is new, but the au- 
thor herself is a familiar friend to all 
lovers of American field and wild-wood | 
life, for she is none other than Mrs. Wil- 
ham Starr Dana, who had already given 
us How to Know the Wild Flowers and | 
According to Season. In this book she 
does as she did with regard to the wild | 
flowers—takes her readers to the haunts | 
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ilhtstrated, but the last ten years’ aecu- 
mulations of data are not otherwise at- 
tacked. The illustrations have been 
largely drawn from Massachusetts eases, 
from which there may be ditferences else- 
where, bunt not very great as to micro- 
scopic organisms. The latter half of the 
book is devoted to deseriptions of a lim- 
ited number of organisms, chosen for the 
most part from those conmmonest to the 


of the ferns and into their company, in- | water supplies of New Enyland, and 
troduces us to them, and before she is | those that have best illustrated the more 
done makes us well acquainted with |important groups of microseopie animals 
them. “It seems strange,’ she says, | and plants. ost of the illustrations 
“that the abundance of ferns every- | have been drawn from living specimens 
where has not aroused more curiosity as | or photomicrographs of such, but some 


to their names, haunts, and_ habits.” 
Possibly it is beeause they are so com- 
mon that we are not at pains to seek 
greater intimacy with them. Then, they 
depend on the beauty of graceful pro- 
portion, which is less obvious to careless 
eyes than that of color. First, Mrs. Par- 
sons discourses of Ferns as a Hobby, and 
the pleasure we may derive from them; 
then she tells when and where to find 
them, defines the terms used in speaking 
of them, explains their fertilization, de- 
velopment, and fructifieation, gives a list 
of notable fern families and descriptions 
of the American ferns classified into 
eight groups aceording to the arrange- 
ment of their spores, and completes the 
work with indexes of Latin and of Eng- 
lish names and of teehnieal terms. 


The Microscopy of Drinking Water + 
is intended by Mr. Whipple primarily to 
serve as a guide to the water analyst and 
the water-works engineer by deseribing 
the methods of microscopic examina- 
tion, assisting in the identifieation of 
the common microseopie organisms 
found in drinking water, and interpret- 
ing the results in the Hght of environ- 
mental studies. 
stimulate a greater interest in the study 
of mieroscopie aquatic life and general 
himnology (the lessons of lakes and 
ponds) from the practical and economie 
point of view. The work is elementary 
in character. Prineiples are stated and 


* How to Know the Ferns, A Guide to the 
Names, Haunts, and Wabits of our Common 
Ferns. By Franees Theodora Parsons. New 
York: Charles Seribner’s Sons. Pp. 215. Price, 
$1.50. 

+The Microscopy of Drinking Water. 
George Chandler Whipple. New York: 
Wiley & Sons. Pp. 300, with ninetecn plates. 


By 


A second purpose is to | 


John 


are reproduced from other sourees. 


It is evidence of appreciation of Dr. 
Wetterstrand’s Hypnotism aud its Ap- 
paicalion to Medicine * that, written in 
Swedish, it has been translated into Ger- 
man and Russian, and now into English. 
The German work, from which the pres- 
ent translation is made, was enlarged 
fron: the original, and embodied the re- 
sults of additional experience. The au- 
thor disavows the intention of writing a 
manual or text-book, and modestly as- 
sumes only to have given “ unpreten- 
tious notes by a physician who, under 
| the pressure of a fatiguing and engross- 
ing practiee, has not been able to de- 
velop his rich material into a more com- 
plete form.” The book is characterized 
by the translator as more practical than 
theoretical, and as offering the results 
of conscientions and able observation. 
Hypnosis is defined by Dr. Wetterstrand 
as embracing a number of various eondi- 
tions of the nervous system, which ean 
be produeed in different ways. “ We 
recugnize phases of the greatest variety, 
from a slight heaviness in the limbs, the 
most superficial somnolence enabling the 
hypnotized subject to hear and perceive 
the least noise, to the deepest sleep, from 
which the greatest disturbance can not 
awake him, and wherein every sensation 
disappears and permits the most serious 
surgical operation without pain.” The 
author believes that the majority of peo- 
ple can be brought into any of these 

* Hypnotism and its Applieation to Medicine. 
By Otto Georg Wetterstrand, M.D. Authorized 
translation (from the German edition), by Henrik 
| G. Petersen, M.D. Together with Nedical Letters 
| on Hypno-Suggestion, ete. By Henrik G. Peter- 
osep, M.D. New York: G.P. Putnam's Sons, Pp. 
166. 
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conditions, but the methods and degrees 
of dificulty of the process are various. 
* Li¢besult: distinguishes five degrees in 
hypnotic sleep, Bernheim nine; but Wet- 
terstrand thinks they may all be grouped 
under three. Suggestive therapeutics is 
reearded as by no means a panacea, but 
it succeeds in cases where other methods 
have failed.’ and, as Bernheim = says, 
‘often it produces miracles.” After an 
outhue of the general principles of the 
subject the author passes on to describe 
and morbid conditions in 
which he has employed hypnotism with 
the vreatest results, culling from his 
notes, as impartially as possible, both 
suceessiul attempts and failures. The 
eases include insommia, the list of nerv- 
ous discases, drug diseases, consumption, 
rheumatic, heart, and other organic dis- 
eases, and functional atfections; with 
the use of suggestive therapeutics in op- 
elations, obstetrics, and on some other 
occasions. Dr, Petersen's medical letters 
on hypno-suggestion, etc., added to Dr. 
Wetterstrand’s work, are mtended to 
give a succinet idca of the present status 
of practical psychie therapeutics, 
based on the observation of clinical facts. 
They relate to suggestive treatment in 
reform work, post-hypnotice respousibil- 
ity, and music in hospitals. 


some diseases 


as 


The original object of Mr. Henry Rut- 
gers Marshalls essay on Lnstinet and 
Reason * was to present a eonception of 
religion. Tn attempting to make his ar- 
cuinent convineing he found it necessary 
to deal with questions which did not at 
first appear to relate to this subject, 
whereby the study of religion, though 
<tiH the most intportant and interesting 
matter considered, is made to appear sub- 
sidiary to the treatment of instinct and 
Believing that aetivities so uni- 
versal inomanas those which express his 
religious life mmst be significant in rela- 
tion to his biological development, the 
author has attempted to outline a theory 
that will account for their existence and 
explain their bielogieal import. In order 
to present this clearly he has made a 
special study of instinct aud the relation 
of its activities with religious activities 


Treason, 


Instinet and Reason, An Essay concerning 
the Relation of Instinct to Reason, with some 
Special Stndy of the Nature of Religion. By 
Theary Rotyers Marshall. New York: he Mac- 
tnillan Company. Pp. oth Price, $3.50, 
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in general, This has naturally led to the 
study of impulse, and thus to a consider- 
ation of moral standards. ‘The study of 
reason, too, has been found appropriate 
in connection with the consideration of 
the nature of religion. The genesis of 
religious customs and beliefs is touehed 
upon only so far as seems necessary for 
the elucidation of other parts of the trea- 
tise. Concerning the relation of religion 
and morals, the author finds that religion 
teaches us to listen to the past, and gives 
enthusiasm to do the work commended 
by the * voice” of that past; it gives us 
the basis for the perfection of our moral 
code, but it does not give us this per- 
fect moral eode itself. When reason and 
the religious tustinet are opposed we 
should, after reverent and full considera- 
tion, act in accord with reason, but 
should be cautious in guiding others that 
way, for the chances are decidedly that 
we are wrong, and “the rule of action 
which will best satisfy conscienee, which 
will produce the closest correspondence 
between our action as viewed in retro- 
spect and our most permanently efficient 
impulse series, is one which is based upon 
the religious instinet, and which involves 
the presence in mind of the sense of 
duty.” 


Mr. Arthur Berry has undertaken, in 
his Nhort History of Astronomy,* to give 
an outline of the history of the science 
fram the earliest times in a form intelli- 
vible to readers who have no special 
knowledge of astronomy or mathemat- 
ies, Some compression having been ne- 
cessary, it has been found possible to 
omit a considerable mumber of details 
which might receive treatment, and in- 
deed would often require it in a treatise 
on the science. The author has deliber- 
ately abstained from giving any con- 
nected account of the astronomy of the 
Keyptians, Chaldeans, Chinese, and other 
peoples who are usually supposed — to 
have had a share in the early develop- 
ment of star-lore. Accounts of scien- 
tilfie iustruments, except in a few simple 
and important cases, are omitted. But 
little is said of scientific disceveries that 
have to be described in technical mathe- 
matical Language, and of speculative the- 
ories that lave not been established or 

* A Short Listory of Astronomy. 
Berry, New York : 
(The University Series.) 


By Arthur 
Charles Seribner’s Sons. 
Pp. 440, Price, $1.50. 
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refuted. On the other hand, whatever 
pertains to the real history of astronomy 
has been given with sutlicient fullness to 
make it plain; the principles which are 
illustrated by enormous masses of obser- 
vations that there is no room to record; 
short biographical sketches of leading as- 
tronomers other than living ones; a con- 
siderable number of dates, such as those 
of the births and deaths of astronomers; 
and even descriptions of such obsolete 
theories as appear to form au integral 
part of astronomical progress. Among 
the illustrations are portraits of a few of 
the eminent astronomers of the past. 


The special articles in the Bulletin 
of the Department of Labor, Nos. 18 
and 19, are Wages in the United States 
and Europe, 1870 to 1808, in the Septem- 
Ler number, and Mr. Dunham's paper 
on The Alaskan Gold Fields and the Op- 
portunities they offer for Capital and 
Labor, and Mutual Relief and Benefit 
Associations in the Printing Trade, by 
W. S. Wandly, in the number for No- 
vember. 


The Rey. Dr. Adam Miller is a retired 
minister who has devoted his leisure 
hours to the study of sunshine, in which 
he has inelnded all that properly belongs 
to the sim. He has read the standard 
works on astronomy, and some, but ap- 
parently not all, the later results for 
coniparison, it seems, rather than infor- 
mation, and he has performed some origi- 
nal and ingenious experiments with the 
sunhght. His views, therefore, as ex- 
pressed in The Sun an Electrie Light 
(Chicago), are his own. He has come to 
the conelInsion that the material theories 
of the origin of the sun’s light and heat 
do not account for the facts, and are 
therefore insufficient if not wrong; pos- 
tulates a theory that the phenomena are 
matters of electric action made percep- 
tible to us by refraction through the 
atmosphere, and makes an unnecessary 
and inconseqnent attack on the theory 
of the conservation of forces. When Dr. 
Miller assumes that his views of the in- 
sufficiency of present theories and of the 
electrical nature of the sun’s action are 
new, he shows that he is not fully read 
up in the current literature on the sub- 
ject. The insutliciency of present views 
is confessed, and the discussions of the 
subject with the various suppositions 
which he criticises are efforts to find bet- 
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ter explanations. The causal identity of 
electricity, heat, and certain other forces 
is accepted. But, given that electrical 
action is the basis of it all, what then? 
Philosophers know of no way of main- 
taining electric action except through 
material processes, and the way they are 
replenished to keep it up is as hard to 
find out as would be the way fuel is sup- 
plied to keep up a solar fire. 


A pamphlet entitled The Story of the 
Rise of the Oral Method in America (of 
Instructing the Deaf and Dumb) as told 
in the Writings of the late Hon. Gardner 
G. Hubbard, compiled by Mrs. WV. Gard- 
ner Bell, reveals a seeming indolence in 

|the early instructors of the old meth- 
lod that is hardly creditable to their 
energy in investigation. When deat- 
mute instruction was first projected here, 
a teacher was sent over to Europe to 
learn the best methods. Denied access 
to schools in London and Edinburgh, 
where articulation svstems were taught, 
he went to Paris, found the Abbé de 
VEpée’s sign language there and brought 
it over. This and the finger language 
| held sway in our schools for many vears, 
while the possibility of teaching articu- 
lation to the deaf was demed. It re- 
quired long-persistent effort on the part 
of a few men who refused to have their 
deaf children taught these systems and 
consequently isolated from their fellow- 
men to secure a recognized place for oral 
schools. The story of the struggle is told 
in Mrs. Bell’s pamphlet. 


The widespread ignoranee and super- 
stition with which even to-day the prac- 
ticing physician has to contend are hard- 
Iv conceivable by an outsider. The con- 
ditions under which a doctor knows his 

[eet iepts are just those calculated to 
bring out the weak spots in their mental 
ares and the absurd notions 
which still have a foothold in’ many 
minds are a constant source of wonder 
to the speculative doctor, These super- 
stitions are so widespread and so fre- 
'quently dangerous to the whole com- 
munity, as well as the individual him- 
self, that anything which ts calculated 
| to improve matters, however so little, 
should be welcomed with open arms, Dr, 
_Therne, by H, Rider Haggard, is aimed 
jat the antivaccinators, and by means of 
a not uninteresting story points out the 
| serious consequences which a general be- 


toy 


licf in this absurd crusade brought to 
en Euelish city. The author labels his 
story as an attempt to forecast the ° 
nMiost certain issue of the recent surren- 
der of the English Govermment leaders 


al- , 


to the clamor of the antivaccinationists.” | 


third annual vohine, is a book of seven 
hundred and ninety-two pages, and in- 
cludes one hundred periodicals, It in- 
dexes—by authors, titles, and subjects, 
including reviews and portraits—what is 
important m the monthly and part of 
that in the weekly publications of the 
year, Special attention is given to por- 
traits, reviews, and necrology, The In- 
dex is a very useful publication to writ- 
ers and students of every sort, recording 
the articles as they appear month by 
month in a form that makes the knowl- 


a Jing ap seattered 
The annual number of the Cumula-| > I 


tive dadee for 1s9s, constituting the. 
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edge of them easily accessible to one who 
The numbers sueceeding the 
first number of the volume include. be- 
sides their own fresh matter, that whieh 
has appeared in two or three previous 
nuinhers, saving the necessity of hunt- 
editions. The annus! 
vohune contains all for the year, The 
Index is edited in the Publie Library of 
Cleveland, Ohio, and is published by the 
Nolman-Taylor Company im the same 
city, 


seeks it. 


Two papers bearing upon instruction 
of the deaf, published by the Volta Bu- 
reau, Washington, are statistics, by Al- 
exander (i, Bell, of the relative use in the 
United States of the several methods, 
and a collection of Trternational Reports 
of Schools for the Deaf. The latter pa- 


‘per contains reports from sixteen coun- 


tries. 
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Armonyr Institute of Technology. Year- 
Souk, TSOS-"09, Pp. So. 

Nssociation of 
Report of the Majority of the Committee 


on Anutomieal Nomenclature. ip. 10. 
Boaillairge, Charles, Biographie. By FE. 


Ta Selve, AVith Sddenda by Léon Sertie. 
Pp. Wi. and papers.—In French: On Com- 
mnnism. Pp. 45; Report on Engineering 
Werks in Quebee, Pp. G0; Etymological 
Viility of Greek and Latin. Lp. 4s: The 


Cli of Twenty-one in i879, Biography 
for Twenty Years. Pp. 12; Life. Evelu- 
tion, and Materialism. Pp. 87; Antiquity 


of the 257 
raphy. 
Tidneation 


arth and Man. Pp. TLilliog- 

Vp. xveeoIn English: Teehnieal 
of the People in Untechnical 
Lannie. Pp. 42: KEdneational Word 
Tiesseus. Pp. 19; Tow best to Learn or 
Teach a Language, Pp. 9; Address. P. 7. 


Baker, Major-General, Royal (Bombay) 
Tingineers, Vistons of Antichrist and 
his ‘Times, 
Lips: 

sinet, Alfred, 
The L0 Anminée 
ehologieal 
Vrimee, 
Préres, 


Jeaunls, LE, and Ribot, 
Psychologique., (The Psvr- 

Year Mifth year. Paris; 
Libraire C. Reinwald. Sehleicher 
Vp. 902. 15 franes. 

suiletins, Reports, Transactions, ete. 
Ainericuh Microscopical Societys Pwonty- 
Jirst Annual Meeting, Syracuse, N.Y. 
ANvenst Oo) and September a, Ise Trans- 
metions, Pp. avo. Astronomleal Observa- 
tory of Tbervard Vniversitv: Vol. NNT, 


St.-Leonards-on-Sea, England. | 


| 


American Anatomists. | 


1899, Pp. 124.—United States Coast and 
Geodetic Survey: Notice to Mariners. No, 
M46, Pp. 14. University of Tennessee; 
Record, Announeements for 109, 1900. 
Pp. Os. 

Clayton, The, Air Compressors. 
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Coulter, John M. 
First Book of Botany, 
pleton and Company, 


Clays 
York. 


Plant Relations, A 
New York: 1). Ap- 
Pp. 264, $1.10. 


Crook, James IK. The Mineral Waters 


oof the United States and their Therapeu- 


Part PL JDvisensston of Observations made 
with the Moeeridian Photometer during the 
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Ooo) Wendell Vp. Tau. lobns PHopkins | 
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Vooeents. Michigan Monthly Bulletin of 
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Michigan Oynitholowieab Clib:  Tyudletin. 
April, Isa Pp. 12. Minnesota: Fourth 
Annual Report af the Chief Fire Warden. 
Pp. is. New York State Comnisston in 
lnnres: Robes and Stsvestions as to 
et Ndne Work. loratmage, ete. Pp. 93.— 
Toanited States Department of Labor. July, 


lic Uses. New York and Philadelphia: Lea 
Brothers & Co, Pp. SSS. 83.50. 


Dalton, Captain Davis. How to Swim. 


New York: G. VP. Putnam's Sons. Pp. 
Wes. &1. 

Gerhard, W. BP. Sanitary Engineering 
of Buildings. Vol TT.) New York: W. OP. 
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of Sanitation, PS50—90. Tp. 30. 


Gidemeister, E., and Uoffmann, Fr. 
Die ANetherischen Ovle, (The Etherial 
OU) Prepared in hehaif of the tirm of 


Schimmel & Co. Leipzig and Berlin: Ju- 
lius Springer. Pp. obo. 

Gould. the date Benjamin Apthorp. 
Cordoba Photographs.  Photoxraphie Ob- 
seryitions of Star Clusters. Lynn, Mass.: 
the Nichols Press. Pp. ona. with 387 plates. 
Text iu Spanish and English. 


Jowa Geolorziend Survey. Annual Re- 
port. ISOS, with accompanying Papers, 
Mamueb Calvin, State Geologist: TL PF. 


ain, Assistant State Geologist. Pp. o72, 
with maps. 

Kellerman, W. A. The Fourth State 
Catalegne of Ohio Phints. Systoematie 
Cheek-list of the Pterldopliytes and Sper- 
matophytes, Columbus, Ohto. Pp. 65, 
YO cents, 
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Long Island {flospital. Polhemus Me- ; 
morinl! Clinie and TYougland Laboratory. | 
Vorty-first Annual Announcement, 1899, 


Meunier, Stanislas. 
périmentale. (experimental 
Paris: Pélix Alean, Pp. 31. 


Reprints. Adler, Cyrus, The Inlerna- 
tienal Catalogue of Secientifie Literature. 
Seeond Conference. Pp. 45.—Chamberlin, 
TT. C. A Systematic Sonree of Evolution 
of Provincial Faunas, and the Influence 
of Great Mpochs of Limestone Formation 
pon the Constitution of the Atimosphere. 
Pp. 24: The Ulterior Basis of Time Divi- 
sions and the Classitications of Geologie 
History. Pp. 161; Lord Kelvin’s Address 
ou the Age of the Barth as an Abode fitted 
for Life. Pp. 20.—Croke, W. J. Architee- 
ture, Painting, and Printing at Subiaco. 
Pp. 21.—Daly, Reginald A. Three Days in 
the Caucasus. Vp. 15.—Harkness, H. W.) 
Californian Hypogeous Fungi. Pp. 56, 
with plates.—Hobbs, W. H. Vhe Diamond 
Fields of the Great Lakes. Pp. 16.—Lu- 
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cas, Frederick A. The Fossil Bison of 
North America. Pp. 12. with plates.— 
Manson, Marsden. Observations on the 


PDenudation of Vegetation. Ip. 18, with 
plates.—Mason, Otis T. The Latimer Col- 
leetion of Antiquities from Puerto Nico, 
aud the Gunerde Collection of Antiquities 
from: Pointe a Pitre, Guadeloupe. Pp. S87. , 
—Pammel, Louis H. Anatomical Charac- | 
ters of Seeds of Legnminosze. Pp. 262, . 
with tables and plates.—Ravenel, Mazyck 
PrP. The Resistance of Baeteria to Cold. Pp. 
bd.--Veeder, M. A. Questions in regard to 
the Diphtheria Bacillus. Pp. 6.—West, 
Max. The Public Domain of the United 
States. Pp. 82.—Wilder, Burt C. Some, 
Misapprehensions as to the Simplified No- 
wenclature of Anatomy. Pp. 24. \ 


Ripley, William Z. The Races of Eu- 
rope. Accompanied by a Supplementary 
Bibliography of the Anthropology and Eth- 
nology of Europe. Published by the Pub- 
lic Library of the City of Boston. New | 
York: D. Appleton and Company. YTp.'! 
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Death of Dr. Brinton.—By the | 
death of Dr. Daniel G. Brinton, at At- 
lantic City, N. J., July 3lst, America | 
loses one of the most industrious and | 
intelligent students of its ethnology, | 
languazes, and antiquities. We think 
we may safely sav of him that he did 
as much as any other single man among 
us to organize and systematize these 
studies aud put them on a stable foun- 
dation and a broad basis. To them 
he devoted his time, his heart, and his 
fortune. Dr. Brinton was born in West | 
Chester, Pa., in 1837; was a graduate 
of Yale College and of JetYerson Medical 
College; served in medical departments | 
in the United States Volunteer Army 
during the civil war; was for several 
years editor of the Medical and Surgical | 


Company. 
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Stearns, Frederick, and DPilsby, Henry 
A. Catalogue of the Marine Mollusks of 
Japan. Detroit: Vrederick Stearns. Pp. 
196, with plates. 

Tilden, William A. A Short Ilistory of 
the Progress of Seientific Chemistry with- 
in onr own Times. New York: Longuitns, 
Green & Co. Tp. 276. 

United States Department of Agrieul- 
ture: Bulletin No. 19. The Structure of 
the Caryopsis of Grasses with Reference 
to their Morphology and Classification, 
Ry P BB. Kennedy. Pp. 44, with plates.— 
No, 26. Lightning and the Eleetricity of 
the Air. By <A. G. MeAdie and <A. J. 
Ilenry, Pp. 74, with plates.—No. 56. ILis- 
tory and Present Status of Instruetion in 
Cooking in the Pubiie Schools of New 
York City. By Mrs. L. &. Hogan. Vp. 70. 

Vincenti, Giuseppi. La Fonogratia Uni- 
versale Michela, o La Fono-Telegratia Uni- 
versale Vincenti. (The Michela Universal 


plates Supplement, Pp. 


Phonography, or the Vincenti Universal 
VPhono-Telegraphy.) In Italian, lrench, 


and English. Pp. 40. with plates.—Short 
Course in Michela's Universal Hand-Pho- 
nographie System. (in Italian.) Pp. 24: 
New and Partial Applications of Michela’s 
Phonographic Table for the Use of the 
Universal Alphabet. Pp. 6.) (All pub- 
lished at Ivrea, Italy.) 

Warder, George W. The New Cosmog- 
ony. New York: J. S. Ogilvie Publishing 
Pp. 293. 

Warman, Cy. Snow on the Headlight, 
A Story of the Great Burlington Strike. 


New York: D. Appleton and Company. 
Pp. 249. $1.25. 


Weber, Adna F. The Growth of Cities 
in the Nineteenth Century. <A Study in 


Statistics. (Columbia University Studies.) 
New York: The Macmillan Company. Pp. 
405. 85.50. 

Yale University, Observatory of. Re- 


port for 1808-99. Pp. 2. 


of Science. 


Reporter and of the Quarterly Com- 
penditan of Medical Seience: and was 
finally drawn = predominautly to the 
study of American ethnology and lJan- 
guages, to which he contributed a long 
list of books, special articles, and para- 
graphs, a large proportion of them fruits 
of his own investigations. For his work 
in this department he received, in 1866, 
the medal of the Société Américaine 
de France. He was Professor of Eth- 
nology and Archeology in the Acad- 
emy of Natural Sciences of DPhiladel- 
phia, and of Ameriean Linguistics and 
Archeology in the University ol Penn- 
svlvania, and was President of the An- 
tiquarian and Numismatic Society of 
Philadelphia. We was President of the 
American Association for the Advance- 
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ment of Seience in 1894. THe estab- 
lished a library and publishing house of 
aboriginal American literature, aud one 
of his most noteworthy works was the 
publication in this library of a series of 
original texts in the languages of North 
and South American tribes, with com- 
mnentaries and translations, in the prep- 
aration of which he called in’ other 
Americanists to assist him. In this 
way he contributed much to save a lit- 
erative and a history that were fast 
disappearing. A few months ago, as 
was mentioned in the Monthly at the 
time, he presented his entire collection 
of books, pamphlets. and manuscripts, 
many original and some unique, relat- 
ing to the aboriginal languages of North 
and South America, to the University 
of Pennsylvania. 


Nebraska as a Home for Birds.— 
Mr, Lawrence Bruner introduces his 
Notes on Nebraska Birds with the ex- 
pression of a belief, founded on his own 
observations for twenty-five years, to- 
gether with those of about fifty other 
persons to whose notes he has had ac- 
cess, that Nebraska. although a prairie 
State, has an unusually large bird fauna, 
The notes show 415 species and subspe- 
cies as visiting the State, while there are 
records of 227 species breeding within 
its borders, and of more than 700 winter 
residents. “ When we learn that only 
about TSO species are recorded for the 
whole of North America north of the 
Mexican boundary, it certainly seems 
astonishing that from among them we 
should receive so large a percentage. If, 
however, we take into consideration the 
Variations in altitude above sea level, 
the differences in surfaee configuration, 
climate, cte., that pertain to our State, 
its location, and the relation whieh it 
bears to the country at large, perhaps 
the wonderment will become less.” The 
southeastern corner of Nebraska is only 
eight jumadred feet, the western border 
almost six thousand feet, above tide wa- 
ter, ‘Phe State is divided into timber, 
prairie, and plain regions. It lies in the 
iniddle of the United States, with a high 
ineuntain chain to the west and a giant 
water way along its eastern boundary, 
In fact. eastern, western, northern, and 
southern fauna meet in Nebraska, and 
Woalso has a fauna of its own. Forms 
are found there that belong to low and 


high altitudes, to wet and dry climates, 
to prairie and timbered countries, and 
to semi-desert and alkali regions. 


The Power of the Imagination.— 
The following interesting experiment is 
deseribed in the Psyehologieal Review 
for July by E. E. Slosson, of the Univer- 
sity of Wyoming: “I had prepared a 
bottle, filled with distilled water, eare- 
fully wrapped in eotton and packed in 
a box. <Aitter some other experiments in 
the course of a popular lecture I stated 
that I wished to see how rapidly an odor 
would be diffused through the air, and 
requested that as soon as any one per- 
ceived the odor he should raise his hand. 
I then unpaeked the bottle in the front 
of the hall, poured the water over the 
cotton, holding my head away during 
the operation, and started a stop-watch 
while awaiting results. I explained that 
I was quite sure no one in the au- 
dience had ever smelled the chemical 
compound which I had poured out, and 
expressed the hope that while they 
might find the odor strong and peeuliar 
it would not be disagreeable to any one. 
In fifteen seconds most of those in the 
front row had raised their hands, and in 
forty seconds the ‘ odor’ had spread to 
the back of the hall, keeping a pretty 
recular ‘wave front’ as it passed on, 
About three quarters of the audience 
claimed to perceive the smell, the ob- 
stinate minority including more men 
than the average of the whole. More 
woud probably have suecumbed to the 
sugvestion, but at the end of a minute 
I was obliged to stop the experiment, 
for some on the front seats were being 
unpleasantly affeeted, and were about 
to leave the room.” 


Government Scientific Work.— 
Mr. Charles W. Dabney, Jr., of Knoxville, 
Tenn., while having a very high opinion 
of the scientitie work of the Governnent, 
finds it greatly scattered and confused, 
wud often multiplied, among the depart- 
ments. There are three distinct and sep- 
erate agencies for measuring the land of 
the country, four hydrographic offives in 
as many departments, and five separate 
and distinet Government chemical lab- 
oratories. The Coast Survey, the Naval 
Observatory, and the Weather Bureau 
are all engaged in studying the magnet- 
ismoftheearth. Three distinct branches 
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of the Interior Department are engaged 
in irrigation work, and the eensus has 
published a report on the subject, while 
the report of a board appointed to ex- 
amine into the matter shows that eight 
bureaus of the Interior and Agrieulture 
Departments niust co-operate in order to 
aeeoniplish any thorough work on the 
great problem of irrigation. The statis- 
tics of the natural resources and the 
products of the country, of exports and 
imports, of populations, schools, ete., are 
eolleeted and eompiled by eight or ten 
different agencies in five or six different 
departments. My. Dabnevy’s remedy for 
this condition is the consolidation of all 
the seientifie work under a single de- 
partment, to constitute a National De- 
partment of Seience. This seems hardly 
necessary. The scientific work of the 
departments has grown under the pres- 
sure of their necessities, relating chiefly 
to the examination of an unsettled and 
unexplored country. So long and so far 
as sueh work is essential to the legiti- 
mate work of the department it will 
have to be done within it. All work be- 
yond this can be left to the Smithsonian 
Institution, the universities and scien- 
titie aeademies, and individual effort. 
The Government of the United States is 
not a scientifie body. 


American Indians and Mongoli- 
ans.—In answer to Major Powell’s the- 
ory, reeently expressed anew, that while 
there may be a unity of species in the 
ancient physical man, the civilzation, 
arts, industries, institutions, languages, 
and opinions of the American tribes 
were autochthonous, and owed noth- 
ing to Old-World influences; Mr. James 
Wickersham, of Taeoma, Washington, 
maintains that our Indians are con- 
nected in blood with the Mongolian 
stock of Fast Asia and none other, and 
that their arts, ete., were derived thence 
in comparatively recent times. In the 
comparison he makes, for argument, be- 
tween the two raees he finds a consider- 
able number of features that were com- 
mon and peculiar to both. Of both, the 


Chino-Japanese and the Americans, he | 


says: “The most civilized tribes spoke 
a monosyHabie language, others spoke 


an agglutinative tongue: their writing 
i . . . | 
was ideographie and written from right | 


to left, from top to bottom; their sys- 


tems of numeration were based upon the | 
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digital count, and their old numerals up 
to nineteen were practically identical; 
their ealendar systeins were alike in prin- 
ciple, and nearly so in details; both 
divided time into cycles and quarters 
thereof; the solar year in both regions 
began at the winter solstice, and the sol- 
stices were celebrated in both lands on 
the same day by the same national fes- 
tivals; both prepared almanacs on paper 
of national manufacture; the good or 
evil power of every day was fixed by the 
priest-astronomer, and eaeh almanae also 
contained medieal reeeipts and astro- 
logical formuke and a table of religious 
festivals; the same elements, colors, vis- 
cera, birds, seasons, and planets were as- 
signed in the same general scheme to the 
eardinal points.” Like similarities are 
traeed in constitutions, laws. ecclesias- 
tieal institutions, monastie orders, and 
physical aspeets. 


The Teaching of Bows and Ar- 
rows.—What the study of so simple a 
subjeet as bows and arrows may reveal 
is illustrated by Aly. Herman Meyer's 
paper in the Smithsonian Report for 1896 
on Bows and Arrows in Central Brazil; 
an introduction giving a general outline 
of a contemplated larger work whieh in- 
tended to set forth for the eireumseribed 
region of the Matto-Grosso, how, through 
the harmonizing of different tribal 
groups, ethnographic types arise; what 
share the several assoetated tribes have 
had in this ereation of groups; and, on 
the other hand, what ethnographie de- 
velopment within the group eaeh tribe 
has undergone. While the South Ameri- 
ean Indian trihes have different special 
methods of eapturing wild animals, they 
all have as the chief weapon the bow and 
arrow, which even the gun can not sup- 
plant. The tribes that are now seden- 
tary, which practice hunting along with 
avriculture only for amusement, exer- 
cise still the greatest care upon the prep- 
aration of this weapon, and know how to 
use it with skill. In their sagas the bow 
and arrow still play an important part. 
They are regarded almost as saered, and 
are frequently used as eult objeets. 
When bows and arrows are exchanged 
for other weapons the children keep up 
the old reminiscenees, and hold on to 
the bow and arrow as playthings. The 
South American Indian is accustomed 
to reeognize the tribe by its arrow. <A 
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grouping by these weapons, a separation 
of forms according to specifie marks of 
structure, is possible for the study of the 
tribes, Vhe feathering, whieh seems to 
be capable of unlimited variation, is of 
great importance, A great deal of eare 
mav be bestowed on the fastening of the 
feather, on the wrapping of the shaft 
with thread, ar upon the manner of fit- 
ting the feather. The wrapping of the 
feathered end or shaftment offers exeel- 
lent opportunity to preserve certain tex- 
tile patterns, perhaps the one remaining 
survival of the old tribal peculiarity. 


The fastening of the point to the shaft | 


or to the foreshaft also affords a safe 
datum for discriminating, and the shape 
of the point furnishes a guide for differ- 
entiations. 


An Aztec Pictorial Record.—The 
forty-four paintings of the Mapa de 
Cuauhtlantzinca were executed in oil 
colors on European paper by an artist 
named Tepozeteeatl, and are of high im- 
portance in the history of the conquest 
of Mexico. The Pueblo of San Juan de 
Cnuauhtlantzineo, to which they belong. 
is situated between the cities of Pueblo 
and Cholula, and is inhabited by about 
fittcen hundred people, who still speak 
the Aztee language. The pictures, each 
about sixteen by twelve inches in size, 
were discovered about thirty years ago 
by Padre D. José Vicente Campos, who, 
to save them from decay, had them 
pasted on cotton sheeting and mounted 


in iwo frames, They contain scenes from | 


the eonquest—not badly executed—and 
pertraits of aborigines, Each bears a 
text in Nahuatl whieh Padre Campos 
translaied into Spanish and appended 


the translation to the original, Another | 


series of ancient paintings somewhat 


like these was preserved for a long time | 


at Planxenla, but, aecording to Prof, Pred- 
criek Starr, they were less personal and 


Tess Tocal ‘Vhey are called the Lienze | 


de Tharcala, and picture all the impor- 


tant events of conquest from the time | 


When Cortes came into contact with the 
Tiascalans till the city of Mexieo was 
exptured. The Mapa de Cuauhtlantzineo 
deals with but dittle space; perhaps 
Texenleo and Chaleo and Quimistlan de- 
eevibe its limits. The pictures and the 
texts in Spanish and English have heen 
copicd by Professor Starr, who publishes 
them for their ethnological interest, in 


that they illustrate a practice, common 
al the time of the conquest, of painting 
representations of important ainatters; 
that they in many cases present suecess- 
ful portraits: that they are, in concep- 
tion and exeention, truly native works 
of art; that they give considerable infor- 
mation relative to daily life and cus- 
{oins; and that they are psychically in- 
teresting in showing the feelings of the 
natives shortly after the conquest to- 
ward their conquerors and toward the 
newly introduced religion. The town of 
Cnauhtlantzinco appears to have been 
settled between 1519 and 1528 by refu- 
gecs from Cholnla, who were driven 
away heeause they had gone to Tlaxcala 
| to visit Cortes and invite him to come to 
their pueblo. 


Permanence of the Fish Supply. 
—A Scottish fish commission has been 
for fifteen years condueting an experi- 
mental research on the capacity of the 
sea to bear the drain upon its resourees 
made by the growing industry of trawl 
fishing along shore. Some first-dlass fish- 
ing grounds along the coast were closed 
for several vears, in the anticipation that 
{he fish, freed from molestation, would 
breed and multiply in them, The conelu- 
sion reached from exainination of the re- 
sults has been that fishing or no fishing 
makes no difference whatever. “On the 
preserved grounds there are no more fish, 
and no less, than when the trawls were 
idaily dragged across the bottoms of the 
bays. For the rest of the areas frequent- 
ed by trawlers bevond the three-mile 
limit the happy eonclusion is that there 
are as many fish in the sea as ever, and 
that the supply does not diminish, in 
spite of the tmereased and inereasing 
number of ships engaged in the fisheries 
wad their fine equipment.” The equip- 
ment of steam trawlers for the North 
Seaand the open ocean has become an 
immense industry in the east of Eng- 
lland. Never have so much eapital and 
labor been spent in harrving the fish 
since the fishing began. “ Yet the take 
steadily increases as the boats increase. 
‘The great labor and expenditure of the 
last ten vears prove that the balance of 
Nature in the neighboring seas 1s stead- 
ily maintained, and that there is no need 
for anxiety concerning the continuance 
cof every species of good fish.’ ... It is 
,how clear that life im the sea is not de- 
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pendent on what takes place near the 
shore. In other words, it is diffieult to 
destroy marine Hfe, so far as fish are con- 
cerned, by mischiet done near the coast. 
Their area of propagation and reprodue- 
tion is too large for land creatures like 
us, who can only invade the sea in boats, 
seriously to injure it.” 
ments and experienee of the United 
States Fish Commission show that we are 
able to increase the supply immensely. 


Relative Power of Fungicides.— | 
Mr. F. L. Stevens has published, in the | 


Botanical Gazette, an account of experi- 
ments made for the purpose of establish- 
ing with some degree of aceuracy the 


strengths of various solutions which are | 


necessary to prevent the growth of fun- 
gous spores. The bearing of this question 
upon the relation of a fungicide to its 
efliciency is apparent. As among the 
general results the author finds that mer- 
curie chloride is the strongest chemical 
used In its toxic effect upon the fungi, 
while potassium cyanide is remarkably 
weak considering its great toxic action 
on animals. Alcohol and sodium chlo- 
ride have a stimulating effect. Various 
fungi offer different resistance to poi- 
sons, and the limits of resistance will 
vary in the same species. The spores of 
fungi are less susceptible than the roots 
of seedlings. .A chemical may be twice 
as powerful as another against one fun- 
gus, while in acting upon another fungus 
an entirely different ratio may be sus- 
tained. An occasional spore may ger- 
minate and grow quite normally in a so- 
lution that prevents hundreds of normal 
spores around it from germinating. Peni- 
cillium as a nutrient mediuin offered 
greater resistance to poisons than did 
any of the other fungi worked upon. 
Uromyces did not diminish in vigor of 
growth with the increased strength of 
the poison, but the percentage of spores 
that germinated was diminished. In 
general, the results of the action of the 
chemicals were in accord with the theory 
of hydrolytic association. Incidentally 
new evidence bearing upon the theory of 
the hydrolytic dissociation of the mole- 
cule was addueed, together with facts 
that may throw some light upon the 
structure of the cell wall. 


National Forest Reserves.—The 
report of the Secretary of the Interior for 


Yet the experi- | 
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|the vear ending June 30, 1898S, mentions 
‘thirty forest reservations (exclusive of 
| the Afognac Forest and Fish-Culture Re- 
serve in Alaska) as existing by presiden- 
tial proclamation under the act of March 
3, 1891, embracing an estimated area of 
40,719,474 acres. The patrolling of the 
reserves has shown that fire is the para- 
mount danger to which they are exposed. 
Next to fire, sheep-raising is the most 
serious difliculty to be considered in ad- 
ministering the reserves, Yet, as it 1s 
‘not considered expedient to prohibit so 
important an industry throughout the 
reserves, special efforts have been di- 
rected toward ascertaining the particu- 
lar regions in which the conditions de- 
mand the exclusion of sheep, and toward 
| learning what restrictions may be neces- 
sary in other regions. The institution of 
a national system of timber cutting to 
| be economical in all directions is under 
ie but it is aeknowledged 


that the work will require a certain de- 
gree of experience and training on the 
part of forest oflicers. A forest system 
inaugurated by the department in <An- 
|gust, 1898, in which the reserves are 
| placed under the control of a graded 
force of officers, has already shown good 
results; the reports received from the 
forest officers indicate that the patrolling 
has limited both the number and extent 
of fires. During the eighteen months 
previous to the preparation of the report 
in November, 1898, a great advance was 
made toward a eomprehensive adminis- 
tration of the publie forests. A marked 
change in public sentiment toward forest 
poliey is notieed, with a subsidence of the 
opposition to the reserves and a tendency 
among the people m the localities direct- 
Iv interested to take a deep and approv- 
ing interest in the matter. 


Sloyd as an Educational Factor. 
—Mr. Gustaf Larsson, of the Slord 
Training School, Boston, represents, in 
his Bulletin, that Sloyd is steadily gain- 
ing ground, and has been introduced, 
during the past vear, into city schools, 
colleges, and charitable institutions, and 
that many clubs and social organizations 
are becoming interested in it as an edu- 
cational factor, The Slovd_ principles 
seem to meet a cordial welcome wherever 
they are adequately presented. Mr. Lars- 
(son insists that in Sloyd instruction the 
| teacher should enter into the child's 
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point of view, and must never forget, he 


siya, that it is the real work which ap- | 


peals to him, and not the particular ex- 
ereise or the typical use of the tool. As 
Dr. Henderson says, it is not necessary 
to be forever suggesting to him that he is 
being educated, * We must see, feel, and 
think with the worker, and so introduee 
our disciplinary exercises that he prae- 
tices them eorreetly while still earrying 
out his own dearest desire. In this way 


only can be get the greatest benetit from | 


any exercise. We must constantly bear 
in mind that we are aiming at a well- 
developed producer rather than a_per- 
feet product... . Whenever a piece of 
work, however poor in itself, stands for 
a child’s best effort, it is a highly sat- 
istactory production trem the true teach- 
er’s point of view. Ile must remember 
also to keep constantly before us the fact 
that independence and self-reliance are 
to be enltivated from the outset.” Slovd 
claims to be peculiar in ahning at ethical 
rather than technical results, and at gen- 
eral organie development rather than 
special skill; in employing only peda- 
govically trained teachers; in using ra- 


tionally progressive courses of exercises | 


applied on objects of good form which 
are also of special use to the worker; 
in striving after gyvimnastieally correct 


working positions In encouraging the- 


nee of both the left and right sides of 
the body; and in giving to each tidi- 


vidual opportunity to progress according | 


to his peculiar ability. These points 
have been emphasized in Slovd from its 
beginning im Sweden more than twenty- 
five years ago, 


| Hawaiian Reptiles.—It is shown, 
in a paper on the subject by Dr. Leon- 
‘hard Stejneger, published by the United 
States National Museum, that there are 
}no true land reptiles in the Hawaiian 
archipelago other than a few species of 
lizards, all belonging to the cosmopoli- 
tan families—the geckoes (four species) 
and the skinks (three species). All of 
these, except one of the yeckoes, belong 
to species widely distributed over the 
Indo-Polynesian island world, while the 
gecko excepted las close relatives in 
New Caledonia, Java, Sumatra, and Cey- 
jlon. This distribution is regarded by 
the author as not sustaining the theory 
(of a once continuous land connection be- 
tween the various island groups, but 
rather, by the limited number of species, 
as indicating that at the time of the im- 
migration of the lizards the islands were 
separated from other lands. Yet these 
land creatures could not have been dis- 
tributed over thousands of miles of ocean 
by ordinary means, and the ageney of 
man has to be invoked. From various 
considerations it is permissible to eon- 
chide that they eame to the islands with 
the aneestors of the Hawaiians. No rec- 
ords are known of any of the marine 
isnakes having been taken at the Sand- 
wich Islands. Marine turtles live in the 
seas. surrounding the archipelago and 
_breed upon some of its outlying islands, 
but little is known of them. There are 
‘no indigenous batrachians in the group, 
but frogs and toads are said to have 
heen brought, intentionally, from China, 
Japan, and America to assist in the 
Hfight against mosquitoes. 


MINOR PARAGRAPHS. 


Miss Wincs._ry defines one of the 
fuudamental doctrines of African fetieh 
as heine that the connection of a certain 
spimt with a cerfain mass of matter, a 
luatenal object, is not permanent. ° The 
Atican will point out to you a Hehtning- 
stricken tree and tell you that its spirit 
has been killed: he will tell you: when 
the cooking pot has gone to bits that it 
has Jost its spirit: if his weapon fails, it 
Is beeise some one has stolen or made 
sick its spirit law means of witcheraft. 
Jo every action of his daily life he shows 
you how he lives with a great, powerful 
sparit, world around him. You will see 
him, before starting out to hunt or fight, 


rubbing medicine into his weapons to 
‘strengthen the spirit within them, talk- 
ing the while, telling them what eare he 
has taken of them, reminding them of 
the vitts he has given them, though those 
gitts were hard to give, and begging 
them in the hour of his dire necessity not 
to fail him. You will see him bending 
over the face of a river, talking to its 
(spirit with preper incantations, asking 
it whe it meets a man who is an enemy 
of his to upset his eanoe or drown him, 
or asking it to carry down with if some 
Leurse to the village below which has an- 
gered him, and in a thousand other ways 
he shows you what he believes if you 


FRAGMENTS OF SCIENCE. 719 
will watch him patiently. It is a very |rian. He identifies—and the reasons for 
important point in the study of pure this identification do not seem capable of 
fetich to gain a clear conception of this refutation—the calearine fissure of the 
arrangement of things in grades, As far primate brain with the splenial fissure of 
as I have gone I think I may say four-| the brain of other mammals. This gen- 
teen classes of spirits exist in fetieh. Dr. | eralization will materially assist in ho- 
Nassau, of Gaboon, thinks that the spir- | mologizing the primate and unguiculate 
its affecting human affairs ean be elassi- | pallium.”? 


ee Cs 
Hedsconmplenely Wuto ais Claeres, THE influence of wind on the speed of 


steamers is of considerably more impor- 
| tance than is generally believed. In the 
by Industries and Iron, Mr. J. A. Long- |Annalen der Hydroygraphie for January, 
den, who delivered the opening address, , 1599, L. E. Dinklage describes some ob- 
discussed the problem presented by the | servations reeently made on two of the 
rapid exhaustion of the English coal | North German Lloyd steamers of about 
fields. Dnring the last twenty-five years, | five thousand tons and fifteen or sixteen 


AT a recent meeting of the Institute 
of Mining Engineers (England), reported 


he said, the output of coal had increased 


from 120,000,000 to 200,000,000 tons, the | 


ratio of increase being two and a half per 
cent per annum. Assuming that the in- 
erease for the next twenty-five vears will 
only be one and a half per eent, the coal 
output in 1925 would reach 280,000,000 


tons. At such an inereasing annual out- | 
workable coal | 
Mr. Long: | 


put the commercially 
would be practically used up. 
den suggested the propriety of putting 
an export duty of sixpenee per ton on all 
coal exported, and finally said: The evi- 


denve before them all pointed to one | 


thing—namely, that in fifty years they 
would practically be dependent on the 
United States of America for cheap coal, 
iron, and steel, and when this came about 
“we or our sons will find out that an 
alhance with the United States for coal- 
Ivey our navy was imperative.” In con- 
clusion, he insisted upon the necessity of 
taking measures to avoid waste in the 
coal industry. 


Tie following note is from Nature of 


May llth: © At the last meeting of the | 


Anatomical Society of Great Britain and 
Treland Dr. Elhot Smith settled a point in 
the comparative morphology of the brain 
which at one time was the subject of a 
heated controversy between Huxley and 
Owen. In 1861, it may be remembered, 
Owen maintained that the ealear avis 
and the calcarine fissure which causes it 
were charaeters pecuhar to the brain of 
man, a statement which Huxley showed 
to be untrue, the formation being well 
marked in all primate brains, Dr. Elliot 
Smith has reaehed the further generali- 
zation that the ealcar aris is a character 
shown by all mammalian brains, with 
the possible exception of the protothe- 


i knots. The results show that when the 
wind was favorable no difference what- 
| ever could be detected in the speed of the 
vessels during a Hght breeze or a heavy 
gale. But with a beam (eross-wind) or 
‘head wind a reduction of from three to 
‘five knots and a half was produced. The 
obvious conclusion is that the wind when 
favorable never helps a fast steamer, but 
always hinders it when unfavorable. 

Probably with vessels steaming ten knots 
or less a favoring gale might increase the 
| speed. 


NOTES. 


THE burden of the president’s address 
(of J. B. Johnson before the Society for 
the Promotion of Engineering Education 
‘is the necessity for our future material 
prosperity for a specific scientific training 
for the directors of each and every kind 
of manufacturing and commercial actiy- 
(ity. Germany “has worked out. this 
problem to a most fruitful issue," but its 
imperial and paternal method can not be 
imitated here, or probably anywhere 
else. The problem is a very diflicult one 
with us, and it will be of no use to look 
to municipalities or Legislatures for its 
solution. There exist a few special high- 
grade industrial, commereial, mechan- 
ical, electrical, and mining schools, but 
they are entirely inadequate to answer 
the demands of the oecasion. The au- 
‘thor looks to organized commercial bod- 
}ies like the one he is addressing as fur- 
nishing the best means for establishing 
the schools desired. 


Pror. F. L. Wasipvury, of the Uni- 
veraity or Oregon, describes in the Amer- 
jican Naturalist a eurious specimen of 
| the toad (Bufo columbiensis), which has 
“an extra arm projecting from the left 
side just in iront of the normal left arm. 
The extra arm has seven digits, and is 
,without an elbow joint, but is slightly 
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movable at the proximal joint next to | literature, sccks the aid of persons in in- 


the body. dts radius and ulna are sepa- 

rile bunes, hot 
mally. Vhe disscetiou shows other 
culiarities of structure, such as 
be expected froura consideration of the 
exterior, The species, normal, is com- 
hien in parts of Oregon. 


Ir is related of Charcot, the distin- 
gmshed alienist, late ot the Salpétriére, 
Paris, that le had marked artistie abil- 
ity, and when he was seventeen years 
old lis family had some hesitation 
whether to make lim a doctor or a 
painter. Jle chose the medical protes- 
sion. Ile was fond of drawing sketches 
of his patients, and of landscapes he saw 
in his travels, and was not above mak- 
ing an oecasional caricature, Several 
albums are tilled with designs of this 
kind. A study of his work as an artist 
was prepared by Dr. Henvi Meige in 
connection witli the erection of his mon- 
ument, and is deposited in the Salpé- 
tricre. 


Tue Nussian deerce nullifying the 
constitutional privileges of Finland, not- 
withstanding treaty guarantees, 1s pro- 
ducing an effect that was probably not 
intended or anticipated. Realizing the 
futility of resistance and holding the 
people true to their reputation of being 
the most peaceable, enlightened, and or- 
derly of the Czar’s subjects, the repre- 
sentatives of the Finns are said to be 
quietly ainaking inquiries about the 
prospects of settlement in the Canadian 
Northwest and other free regions. 


Despire the growing use of motor 
traction, the raising of horses gives no 
sign of diminishing. Against 212.827 
horses in ISSS, the Argentine Republie 
has, by the census of TS95, 4254,032. 
That country now ranks third in horse- 
rearing nations, being exceed only by 
Russia and the U hited States. 


AM. ANDRE Broca has found, con- 
cerning the use of India-rubber supports 
for isolating physical apparatus from 
earth tremors, that when apparatus hav- 
Ing movable parts are supported in this 
way the vibratious, instead of being re- 
duced, may in some cases be increased 
tenfold. But when the apparatus con- 
sists cntively of rigid material there is no 
better way of insuring steadiness than 
hy resting it on India rubber, 


Pennsylvania Society for the 
Prevention of Tuberculosis works for the 
sinede end of edueating the community 
Ina knowledee of the trne nature of con- 
sunplion and of the means of controlling 
or conquering it. For this it) dilfuses 


Vit 


fused as they are uor-| 
pe: | 
might | 


(ential positions, and strives to obtain 
the requisite conditions for restoring 
those early afllicted and for preventing 
the commmnication of infection to others 
from those far advanced. Its main ef- 
fort is directed toward the establishment 
of a municipal hospital for tuberculous 
patients, and for a sanatorium in the 
high regions of the State. For the last 
purpose it is offered a most desirable lo- 
cation in Luzerne County. 


Tue list of recent deaths among men 
known in science includes the names of 
W. W. Norman, Professor of Biology in 
the University of Texas; John White- 
head, who died while on a scientific mis- 
sion to the island of Hainan, for which 
he left England in the autumn of 1898; 
Naval Licutenant Charles Wilham Bail- 
lie, Mavine Superintendent of the Eng- 
lish Aleteorological Oflice, inventor af 
the hydra sounding machine, late Di- 
rector of Nautical Studies at the Im- 
perial Naval College, Tokio, and author 
of important meteorological investiga- 
tions, at Broadstairs, June 2th, aged 
fifty-five vears; Henry Wollaston Blake, 
an original member of the Institution 
of Civil Engineers, of the Institution of 
Mechanical Engineers, and of the Brit- 
ish Association, and a Fellow of the 
Royal Society, eighty-four years of age; 
Kdward Jannetaz, a French mineralo- 
gist, an assistant in the Museum of 
Paris, and Lecturer on Mineralogy for 
forty years, Master of Conferences in 
the Faculty of Sciences, author of Les 
Roches and other books, aged sixty- 
seven vears; Dr. Eugen Ritter von Lom- 
mell, of the University of Munich, dis- 
tinguished in mathematics, pliysies, and 
optics, and author of several books on 
those subjects, ineluding The Nature 
of Light in the International Scientific 
Serics, June J9th, in his sixty-third 
vear; Sir Alexander Armstrong, arctic 
navigator and discoverer of the Nerth- 
west passage, late Director-General of 
the Medical Department of the British 
Museun, and author of a narrative of 
his great discovery and of a work on 
Naval Hygiene; Dr. Hugo Weidel, Pro- 
fessor of Chemistry in “the University 
of Vienna; Sir William Henry Flower, 
late Director of the British Museum of 
Natural Jlistory, Past President of the 
sritish Association, at the time of his 
death President of the Zotdlogical So- 
ciety of London, and author of several 
excellent books on zodlogy, natural his- 
tory, qMmisenms, and kindred subjects, 
aged SIXtY -cieht years; and Dr. Daniel 
G. Brinton, the distinguished American 
ethnologist and lingust. of whom we 
give a fuller notice elsewhere. 
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THE FLELP- TEAL EVES: 
By tue Rienr Reverenp HENRY ©. POTTER. 


FINILE analogies between the life of an individual and that other 

orgamisnt which we call civilized society are as interesting as 
for any other reason beeause of their inexhaustible and ever-tresh 
raniety. The wants, the blunders, the growth, the perils of the 
individual are matched at every step by those other wants and 
dangers and developments which rise in complexity and in variety 
as the individnal and the social organism rise in intelligence, m 
numbers, and in wealth. It ought to interest us, if it never has, 
to consider from how much that is nuschievous and dangerous 
we should be delivered if we could revert from the civilized to 
the savage state; and it is undoubtedly true that serious minds 
have sometimes been tempted to question whether etvilization is 
quite worth all that it has cost us in its manifold departures from 
a simple and more primitive condition. 

Such a question may, at anv rate, not unnaturally arise when 
we ask ourselves the question, What, on the whole, is the intluence 
upon manhood—bvy which [ mean, here and for my present pur- 
pose, the qualities that make courage, self-reliance, self-respect, 
industry, initiative—in fact, those independent and aggressive char- 
acteristics by which great races, like great men, have climbed up 
ont of earher obseurity and inferiority into power, leadership, and 
distinction; what is the influence upon these of conditions which 
tend, apparently by an imevitable law, to beget or to encourage in- 
dolence, mertia, parasitie dependence? 

One can not but be moved to such a question by either of two 
papers which have recently appeared in these pages: T mean that 
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entitled Abuse of Publie Charity, by Comptroller Bird 8. Coler; 
wand that by Prof. Franklin WH. Giddings, of Columbia Cuiversity, 
on Pubhe Charity and Private Vigilanee. “The counnniity whose 
capable and cflicient servant he is has reason to be thankful that, 
in the person of a publie ofheial iutrusted with such large respon- 
stbilities, at has a thoughtful and farseeing student of problems 
whose erave mmportanee he has so opportunely pointed out. It 
needs the courage and the knowledge of sneha one to athrm that 
“otis easier for an industrions and shrewd professional beggar 
to Jive in luxury in New York than to exist in any other eity im 
the world.” whieh, if any social reformer or minister of religion or 
mere erie of the social order had said it, would probably have 
been denouneed as an atrabilious and unwarranted exaggeration. 

Concerning the comptroiler’s indictments of certain charitable 
societies and organizations as expensive mechanisins for the con- 
Suption of appropriations or contributions largely spent upon their 
salaried officials, Tami quite willing to recognize the force of Pro- 
fessor Giddines’s demurrer to the cttect that a so-called charitable 
society maw now and then rightly exist, and expend its income 
largely, Hf not wholly, upon the persous whem it employs as its 
agents, stnee these agents are the vigiluut committees whose office 
itis to detect, discourage, and expose unwerthy objeets, whether 
of public or private charity.  bnt that, besides such agencies, there 
are constantly called into being wholly spurious organizations, 
Which profess to exist for the rehet of certain classes of sufferers 
or of needy peoples that these sueceed, sooner or Jater, im fas- 
tening themselves npou the treasury of the city and of the State; 
and that they are. ina great nanny cases, monuinents of the most 
npudent and unserupulous fraud, there can be no smallest doubt. 

Welle: sna asked, AV ane sou one too wsabortit) 
Will vow accept the inevitable evils that march in the rear of all 
public or private charity, or will vou sweep all the various agencies, 
Which lave reheved sueh qmanifeld varieties of limnan want and 
alleviated to suelo an mealemlable degree Iiuuan misery, out of 
existence. Wall ven care to contemplate what a great city like 
New York or London would be if toanorrew vou closed the doors 
of all the hospitals, créehes, homes of the aged, asvlums for the 
crippled, the blind, the insane, and the like, and turned thetr in- 
nates one and all inte the street? 

That as certainly a very drumatie alternative te present; but 
sWppose that we look atata little more elosely. Aud, in order that 
vednay, Poshall ask aiv reader to go back with me, net to that 
pronitive or barbarte cra to whieh T began by referring, but only 
toa somewhat carher stage in our own sovial history, with whieh 
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many persons now living are abundantly familiar. One of the in- 
teresting and startling contrasts which unght be presented to one 
anxious to impress a stranger with our American progress would 
he to take only our present century, and group together, ont of its 
statistics, the growth and development, in its manmifoll varieties, 
during that period in any city, great or small, of mstitutional char- 
itv. But if such a one were just he would have, first of all, to 
put upon his canvas some delineation ot that situation which, under 
so many varving conditions and amid such widely dissimilar de- 
grees of privilege or of opportunity, preceded it. I listened the 
other day to the story of a charming woman, of marked culture 
and refinement, as she depicted, with wneconscious grace and art, 
the life of a gentlewoman of her own age and class—she was voung 
and fair and keenly syinpathetic—on a Southern plantation before 
the civil war. One got such a new impression of those whom, 
under other skies and in Jarge ignorance of their personal minis- 
tries or sacrifices, we had been wont to pieture as indolent, exclu: 
sive, Indiffereut to the sorrow and disease and ignorance that, on a 
ereat rice or cotton or sugar plantation in the old days, were all 
about them: and one learned, with a new sense of reverence for 
all that is best mm womanhood, how, in days that are now gone 
forever, there were under such conditions the most skillful benefi- 
cence aud the most untiming avinpatiies. 

But, in the times of which L speak, the service on the planta- 
tion for the sick slave (which, an uneracions criticism might have 
sugeested, since a slave was ordinarily a valuable piece of property, 
had something of a sordid element in it) was matched in commu- 
nities and under conditions where no such suspicion was possible. 
No one who knows anything ot life in our smaller communities at 
the begmning of the century can be ignerant of what I mean. 
There was no village or smallest aggregation of families that had 
not aitsa\ienl; ite’ avant Hannah, ats Cinele Ben,” sho, when 
there was sickness or want or sorrow in a neighbor's house, was 
always on hand to sympathize and to snecor. [do not forget that 
it is said that, even under our greatly changed conditions, in mod- 
ern cities this is still true of the very poor and of their kindness 
and mutual help to one another; and IT thank God that I have 
abundant reason, from personal observation, to know that it is. 
But, happily, neither great cities nor small are largely made up 
of the very poor, and the considerations that Lam aiming to pre- 
sent to those who will follow ime through these pages are not con- 
cerned with these. What Iam now anuing to get before my read- 
ers is that there was a time, aud-that it was not so very long ago, 
when that vast institutional charity which exists among us to-day, 
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and which L believe to be in so many aspects of it so grave a menace 
to our highest welfare, did not exist, because it had no need to 
exist. The ordinary American community, East or West, had, as 
distinguishing it, however small its munbers and narrow its means, 
two characteristies whieh our modern systems of institutional char- 
itv are widely conspiring to extinguish and destroy. One of these 
was that resolute endurance of straitness and poverty of which there 
is so tine and true a portraiture in Miss Wilkins’s remarkable story 
Jerome. 7 venture to sav that the charm of that rare book, to a 
ereat many of the most intelligent and appreciative of its readers, 
lav in thé fact that they could match it, or something hke it, in 
their own experience; that they had known silent and proud women, 
and brave and proud boys, to whom, whatever the hard pinch of 
want that they knew, to accept a dole was like accepting a blow, 
and who covered them poverty alike from the eye of inquisitive 
stranger or kin with a robe of secrecy that was at onee impene- 
trable and all-eoncealing. Life to them was a battle, and they 
eould Jose it, as herees have Jost it on the tented field, without a 
murmurs; but to sue for bread fo some other, even if that other 
were of the same blood, would have smitten them as with the stain 
of personal dishonor. 

And over against sneh, im the days and among the communities 
of which | speak, were those whose gift and ministry it was—with- 
ont an intrusive enriosity, without a vulgar ostentation, without 
a word or look that impled that they gnessed the sore need to 
which they reached out—yet somehow to discover it, to suecor it, 
and then to help, finest and rarest of all, to Inde it. 

Now, then, belund such a condition of things there was a sure 
and wise discernment, even if it was only instinetive, of a profound 
moral truth, whieh was this: that vou ean not help me, nor I vou, 
without risk. For the most sacred thing in either of us is our man- 
hood or womanhood—that thing which differentiates us from any 
mere mechanism, that thing in us which savs, 7 ean, 1 ought, F will. 
Vake that out of human nature and what is left is not worth eon- 
sidering, save as one might consider any other elever mechanism. 
But the power to choose, the power to aet, and the consciousness 
that choice and aetion are to be dominated by something that an- 
~wers to the instinct of lovalty to God, to self-respect, to the ideals 
of honor and righteousness—that is what makes life worth lHving, 
and any conceivable thing worth secking or doing. Now, the mo- 
nent that the question of our mutual relations enters we have to 
be concerned with the way im which they will act on this pewer, 
quelity, characteristie—call it what vou will—that makes manhood. 
It is not enough, for example, that my impulse te give vou a pint 
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of gin is a benevolent impulse, if certain tendencies in you make it 
antecedently probable that a pint of gin will presently convert you 
from the condition of a rational being into that of a beast. And 
so of any impulse of mine in the direction of beneficence which, 
in its gratification, threatens manhood—that is, self-reliance, sclt- 
respect, Independence, the right and faithful use of powers in nie. 

And here we come to the problem which hes at the basis of 
the whole question of charitable relict, for whatever class and in 
whatever form. The wholesome clements in that earlier situation, 
to which I have just referred, were threefold, and in onr inodern 
situation each one of them is sorely attenuated, if not wholly 
absent: 

1. In the first place, there was a relative uniformity of condi- 
tion. In other words, at the beginning of the present century in 
almost all communities, whether industrial or agricultural, the dis- 
parities of estate were inconsiderable. There was perhaps the rich 
man of the village or town, or two or three or half a dozen of them: 
but they were rich only relatively, and they were marked excep- 
tious. The great majority of the people were of comparatively 
similar employments and circumstances. Among these there were 
indeed considerable varieties of task work, but work and wage were 
not far apart; and, what was of most consequence, a certain large 
identity of condition brought into it a certain breadth of sympathy 
and mutual help, out of which came the outstretched hand and 
the open door for the man who was out of work and was looking 
for it. 

2. Yes, who was looking for it. For here again was a distin- 
guishing note of those carlicr days of which T am speaking. — Idle- 
ness was a distinct discredit, if uot dishonor. In communities where 
everybody had to work, an idler or a loafer was an intolerable im- 
pertinence, and was usually made to feel it. 

3. And yet, again, there was the vast difference in those dav- 
from ours that the industries of the world had not taken on their 
immensely organized and mechanized characteristies. A mechanic 
—e.g., out of a job—then could turn his hand to anything that 
ordinary tools and muscle and intelligence conld do. But an ordi- 
nary mechanic now must be a skilled mechanician in a highly spe- 
clalized department, and when he is out of a job there, he is ordi- 
nanily out of it all along the line. 

T might, as my reader will have anticipated me in recognizing, 
go on ahnost indefinitely in this direction; but I have said enough, 
I trust, to prepare him for the point which I want to make in con- 
nection with our modern charities and their mischief. Our mod- 
ern social order, in a word, has become more eomplex, more segre- 
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eated, more specialized. A whole class of people in cities—those, 
lo mean, of considerable wealth—with a few noble exceptions 
owhich, however, in our ereater cities, thank God, are becoming 
daily less rare), live in profound ignorance of the condition of 
their fellow-citizens. Now and then, by some sharp reverse in the 
tinaneial world or some national recurrence of * bad times,” they 
are nade aware that large numbers of their neighbors are out of 
work and starving. And, at all times, they are no less reminded 
that there is a considerable class—how appallingly large it is grow- 
ing to be in New York Mr. Coler has told us—who need help, 
or think they do, and who, at any rate, more or less noisily demand 
it in the street, at the door, by begging letter, er im a dozen other 
ways that make the rich man understand why the prayer of Agur 
was, “ Give me neither poverty nor riches.” * 

Well, something must be done, they agree. What shall it be? 
Shall the State do it, or the Chureh, or the individual? If only 
they could, as to that, agree! But it has been one of the most 
pathetic notes of our heedless and superticial treatment of a great 
problem that, here, there has net been from the beginning even 
the smallest pretense of a common purpose or any moderately ra- 
tional eourse of action. Undoubtedly it is trne that there is no 
imaginable mechanism that could reheve any one of these agencies 
from responsibility in the matter of relief to the unfortunate, nor 
is it desirable that there shonld be. Sometimes it las been the 
Chureh that has undertaken the rehet ot the poor and sick, some- 
times it has been largely left to the individual, and sometimes it 
has been as largely left to the State. Dut, in any case, the result 
has been almost as often as otherwise mischievous, or corrupt and 
corrupting, For, in facet, the ideal mode of dealing with the prob- 
Jems of sickness, destitution, and disablement should be one in 
whieh the common endeavor of the State, the Church, and the in- 
dividual should be somehow unified and co-ordinated. But, in- 
credible as it ought to be, the history of the best endeavors toward 
such co-ordination has been a listory of large inadequaey and of 
meager vesults. As an ifhistration of this it is enough to poimt 
to the history of the Charity Organization Society in New York, 
which, T presume, is not greatly different from that of similar socie- 
hes eleewhere,  Autecedently it would have seemed probable that 
such oa semety, whieh aims simply to discourage fraud, to relieve 
rontine want, and to protect the conunmnity from being preyed 
npon by the idle and the vicions, would have the svmpathy of that 
erent dustitution, some of whose teachings are,“ Tf any man will 
hot Work, neither shall he eat“: ° Stand upright on thy feet’; 
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“Provide things honest in the sight of all men“; " Not slothtul 
in business *: and the like. But, as a matter of fact. such) soele- 
ties have liad no more bitter antagonists than the ehurches, and 
no mere vehement opponents than ministers of religion, In a 
meeting composed of such persons [ have heard one of their nin- 
ber denounce with the most impassioned oratory any ageney which 
undertook, by any mechanism, to intrude into the question of the 
cireumstanees, resourees, or worthiness of those who were the ob- 
jects of ecelesiastical alnsgiving. Who, he demanded, could know 
so well as the clergy all the facts needed to enable them wisely and 
judicionsly te assist those worthy and needy brethren who were 
of their own household of faith? Nothing could sound more plau- 
sible or probable; but im a httle while it happened that a woman 
who had for vears been a beneficiary of this very pastor died, leav- 
ing behind her, among her effects, sundry savings-bank books which 
showed her to be possessed of some thousands of dollars, which she 
bequeathed to relatives in a distant land. Still more recently a 
ease of a similar eharaeter has occurred in which a still larger 
amount having been paid over im sinall sums through a long series 
of vears by a chureh, the whole, with interest, has beeu fonnd to 
have been hoarded, the recipient having been a person entirely 
‘apable of self-support, and, as a matter of tact, during the whole 
period self-supporting, and the large accumulations are at present 
the subject ef a sit in which the church is endeavoring to reeover 
what it not unnaturally regards as its own misappropriated money. 

And vet, as any one knows who knows anything of the deli- 
eaey, Vigilaneyv, and thoroughness with which a well-organized so- 
clety conduets its work, any such grotesque and deplorable result 
would, with a litthe wise co-operation between the Chureh and 
such a society, have been rendered impossible. I know how impa- 
tient inany @ood people are of the services of any such association, 
and we have all heard ad nauseain of their protests against a“ spy 
system wlich invades the sacred privacy of decent poverty,” and 
the rest; but. in fact, sueh persons never seem to realize that, im 
one aspect of it, the Church stands, or, as a matter of common hon- 
estv. as the administrator of trust funds, ought to stand, on the 
same equitable basis, at least, as a life-insurance company. Now, 
when I seek the benefits of a life-insurance company I am asked 
certam questions which atfeet not only my physical resourees but 
unv diseases, mv ancestry and their diseases, my personal habits, m- 
firmities, and the like. If the company has the right, in the just 
interests of its other clients, to ask these questions, as administering 
a large trust, has not the Chureh, which is also the administrator of 
a trust no less in the interest of other clients? 
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But. indeed, this is the lowest aspect of such a question, and 
L freely admit it. The title of this paper points to that gravest 
aspect of it, with which Lam now concerned, ‘The largest mis- 
ehief of indiserininate almsgiving is net its wanton waste—it 1s 
its inevitable and invariable degradation of its objects. I have 
spoken of the grave antagonism of the Church to wisely organized 
charity, but itis bnt the echo of the hostility of the individual, and 
often of the best and wisest men and women.  telsewhere (but not, 
J think, in print) To have related an incident in this connection of 
which one is almost tempted to say ex uno disce omnes, A pproach- 
ing one day, when | was a pastor in a great city, the door of one 
of my clerical brethren, | observed a woman leaving it who, though 
she hastily turned her back upon me, ] recognized as a member of 
my own congregation, On entermg my friend’s study I said to 
him: 


= T bee sour pardon, but was not that lis. whom I saw 


leaving vour door a inoment agos” 

ae ca 

“OW iit wwlscchie arteraie aek ee.” 
was a oqnan distin- 
guished by singular deheacy and chivalry of character and bear- 


My friend—now, alas! no longer living 


ing, and he turned upon ime with some surprise and haufewr and 
sand: 

~ Well, ves, voumay ask: but Tdo not know that, in the matter 
of the sad and painful circumstances of one of ny own parishioners, 
Tam called upon to answer.” 

* Precisely.” T rephed: “but. as it lappens, she isn’t vour pa- 
nishioner.” 

"What do vou mean, sir?” je exelaimed, with some leat, 
* Do von suppose that Pdom't know the members of my own flock?” 

"On the contrary.” T said, “7 have ne doubt that vou know 
not only them but the members of a great many other flocks, as 
in the instanee of the person who has just left vour door, who, as 
it happens, has been a member of the chureh of which Tam rector 
for some fifteen vears,” 

The remark and the abundant evidence with whieh To was able 
to re-enforce it at Jast persuaded mv friend to institute further in- 
quiries, Whieh resulted in the discovery that the subject of those 
Inquiries maintained similar relations with seme seven parishes, 
from every one of whieh she was receiving, as a poor widow, a 
monthly allowance! And vet my reverend brother was one of 
the dest strenuous opponents of any system: or society, any chal- 
eige opr interrogation which. as le said, enme between lim and 
Wis poor Alas! thonel in one sense they were his poor, in another 
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they were as remote from him as if they and le had been hving 
in different hemispheres. With every svinpathy for their dis- 
tresses, he had not come to recognize that, under those complex 
eonditions of our modern life, to which T have already referred, 
a real knowledge of the classes upon whom need and misfortune 
and the temptations to viee and idleness press most heavily has 
become almost a science, in which traiming, experience, most surely 
a large faith, but no less surely a large wisdom, are iidispensable. 

In this work there is undonbtedly a place for institutional 
eharity, and also for that other which is individual. The former af- 
fords a sphere for a wise economy, for prompt and immediate treat- 
ment or relief, and for the utilization of that higher scientific knowl- 
edge and those better scientific methods which the home, aud espe- 
elally the tenement house, can not command. But over against. 
these advantages we are bound always to recognize those mevitable 
dangers wlich they bring with them. The existence of an imsti- 
tution, whether hospital, almshouse, or orphanage, to the care of 
which one may easily dismiss a sick member of the household, or 
to which one may turn for gratiitons care and treatment, must 
inevitably act as strong temptations to these who are willing to 
evade personal obligations that honestly belong to thei. In con- 
nection with an institution for the treatment of the eve and ear, 
with which [ happen to be officially connected, it was found, not 
long ago, that the number of patients who sought it for gratuitous 
treatment was considerably increased by persons whe came to the 
hospital in their own carmages, which they prudently left aromnd 
the corner, and whose cirenmstances abundantly justified the be- 
hef that they were quite able to pay for the treatment, whieh, 
nevertheless, their self-respect did not prevent them from aecept- 
ingasadole. Sueh incidents are symptomatic of a tendency which 
must inevitably degrade those who vield to it, and which is at once 
vieions and deteriorating. Tow widespread it is must be evident 
to any one who has had the smallest knowledge of the unblushing 
readiness with which institutional benefieence is utilized in every 
direction. A voung married man im the West, I have been told, 
wrote to his kindred in the East: “ We have had here a glorious 
revival of rehgion. Mary and T have been hopefully converted. 
Father has got verv old and helpless, and so we have sent him 
to the county house.” One finds himself speenlating with some 
curiosity what religion it was to which this filial scion was eon- 
verted. Certainly it conld not have been that which is eommonly 
valled Christian! 

And at the other end of the social seale the situation is often 
hitle better. In onr greater cities homes have been provided for 
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the aged, and especially for that most deserving class of gentle- 
women whe, having been reared in atihuence, come to old age, 
after having strugeled to maintain themselves by teaching, needle- 
work, and the ke, with broken powers and empty purses. But 
it has, TP oam informed, been often imipossible to find places for 
them in dustitutions especially created for their care, becanse its 
lady managers have filled their places with their own worn-out 
servants, who, having spent their vears and strength in their em- 
plover’s service, are turned over in thei old age, with a shrewd 
frnealitv whieh one ean not but admire, to be maintained at the 
cost of other people. Tt is impossible to confront such instances, 
and they might be multiplied indetimtely, without recognizing how 
ehormons are the possibilities of mischief even in connection with 
the most useful institutional charity. 

And vet these are net so great as those which no less surely 
follow. as it is oftenest administered, im the train of individual 
beneticence.  Iaoa muawritten address, not long ago, I mentioned 
wn illustration of this whieh Lo have been asked to repeat here. 
While a rector ina large eity parish, Pwas called upon by a stranger 
who asked for money, and whe, as evidence of Ins claims upon uy 
consideration, produced a letter from my father, written some 
twenty-five vears before, when he was Bishop of Pemnsylvania. 
The writer had, when this letter was placed im mv hands, been 
dead for some twenty veurs, but, a community in which he had 
been greatly loved and respected, his words liad not, even im that 
lapse of time, lost their power. The letter was a general letter, 
addressed to ne one, and therei Liv its mischief. When read, it 
had aa ereh mstance been returned to its bearer, and he soon dis- 
covered that de had iit a talisman that would open almost any 
pocket. He was orginally a mechamie who had been temporarily 
disabled by a fit of sickness; when EP suw lim, however, le was ob- 
viously, and doubtless for vears had been, in robust health, But 
he had discovered that if he were willing to hee he ueed not work, 
and he had long before amade his choice on the side of ease and in- 
dolence, After reading the letter whieh he prodneed, and looking 
wioats date and soiled condition, both revealing the long service 
that it had) performed, P said te him, “No, | will net give von 
anvthing, but Powill pay vou ten dollars if vou will let me have 
that letter” Tt would aot be easy to deseribe the leer of cunning 
mud coutempt with whieh he promptly took it ont of my hand, 
Folded at, placed it in tis poekethook, and left the room.  TTe was 
Hel so dimocent as to surrender his whole capital ta trade! 

Now, bere was a anan to whom a wellaneaning but inconsider- 
ate net of kindness had been the eanse of permanent degradation. 
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The highest qualities in such a one—imanhood, self-respect, frugal 
and industrious independence—had been practically destroyed, and 
an act of charity had made of one who was doubtless originally an 
honest and hard-working voung man, a mendicant, a loafer, and 
a fiaud. 

And vet for a sincere and self-sacrificing purpose to help our 
less fortunate tellow-men there were never so many spine and 
encouraging opportunities. Along with the undeniably inereasing 
complexity of our modern life there have arisen those attractive 
instrumentalities for a genuine beneficence which find their most 
impressive illustrations in the improvements of the homes of the 
poor in college settlements, in young men’s and voung girls’ clubs in 
conneetion with our mussion churches, in the kindergartens and im 
the cooking sehools founded by these and other beneficent agencies, 
in juvenile societies for teaching handicrafts and encouraging sav- 
ings, and, best ot all, in that resolute purpose to know how the 
other half live, of which the noble service of Edward Denison in 
England; of college graduates in England aud in Aimerica, who 
have made the college and university settlements their post-gradu- 
ate courses; of such women here and in Chicago as Miss Jane 
Addams, and the charming group of gentlewomen living in the 
Tlouse in Henry Street, New York, maintamed with such modest 
munificence by Mr. Jaeob Schutt; of such laborious and discerning 
scrutiny and svimpathy as have been shown in the studies and 
writings of my triend Mr. Jacob Riis—are such noble and enkin- 
dling examples. 

These and such as these are indicating to ns the lnes aloug 
which our best work for the relief of ignorance and suttering and 
want may to-day be done, and the more closely they are studied, 
and the more intunately the classes with which they are concerned 
are known, the more abundantly they will vindicate themselves. 
For these latter have in them, far more commonly thau we are 
wont to recognize, those higher instincts of self-respect and ot 
manly and womanly independence that, in serving our tellow-nen, 
we must mainly count upon. There are doubtless iustimetive idlers 
and mendicants among the poer, as, let us not forget, there are 
chronic idlers, borrowers, * sponges,” among the classes at the other 
end of the social scale. But the same divme image is in our brother 
man everywhere, and the better, more truly, more closely we 
know hin, the more profoundly we shall realize it. During some 
six weeks spent, a few vears ago, in the most crowded ward in the 
world, among thousands of people who lived in the narrowest quar- 
ter and upon the most seanty wage, J gave six hours every day to 
reeeiving anybody and everybody who eame to me. During that 
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time | had visits from dilapidated gentlemen from Albany and 
Jersey Citw and Philadelphia and the like, who supposed that 1 
was a eredulous fool whose money and Jnimeself would be soon 
parted, and who gave me what thev considered many excellent 
reasons for presenting them with five dollars apiece. But, during 
that whole period, net one of the many thousauds who lived in the 
crowded tenements all around me, and to hundreds of whom I 
preached three times a week, asked me tor a penny. Not one! 
They came to me by day and by night, men and women, boys and 
cirls, for counsel, courage, svinpathy, admonition, reproot, guid- 
ance, and such heht as [could give them—)nt never, one of them, 
for money. They are my friends to-day, and they know that I 
an theirs: and, little as that last may mean to the weakest and the 
worst of them, 1 believe that, in the case of any man or woman 
whe tries to understand and hearten his fellow, it counts for a 
thousandfold more than doles, or bread, or institutional relief. 
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ww one approaches the center of Arizona, along the line of the 
-& Santa Fé Railroad, whether lie come from the east or from 
the west, lis attention is sure to be arrested by several tall, spire- 
like hills which are silhoucited against the sky to the far north. 
These peaks are the Moki Buttes, and to the north of them hes the 
province of ‘Tuseavan, the land of the Mokis, or the Hopis, as they 
prefer to be called. That country to-day contains more of interest 
to the student of the history of mankind than any other similar- 
sized area on the American continent. But very few of the great 
throng that roll by on the Santa Fé trains every vear in quest of 
pleasure, of recreation, of new scenes and strange, stop off at Hol- 
brook or Winslow to take the journey to the THopis, and very few 
even know of the existence of these curiously quaint pueblos of 
this conmmuimty, which to-day ves pretty much as it did before 
Columbus set out on dis Jong vovage to the unknown West. 

The term pueblo, a Spanish word meaning town, is by Jong 
and continned use now almost confined to the clusters of stone and 
adobe honses whieh to-day shelter the sedentary Indians of New 
Mesieo and Avizona. Not only are these Iidian towns ealled “ pue- 
blos bat we speak of the Indians themselves as the Puehlo Indians, 
and of the culture of the people— for they all have much in common 

as the pueblo culture. Plus sunilaritw of culture is not due to 
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unity of race or of language, but is the resultant of a peenhar envi- 
ronment. In recent times, the limits of the pueblo-culture area 
have contracted to meet the demands of the white man; we know 
also that before the advent of the Spaniard many onee populous 
districts had been abandoned, and as a result there came to be 
fewer but larger villages. We know also, both from tradition and 
from archeological evidence, that in fomner days the pueblo people 
inhabited many of the villages of southern Colorado and Utah, and 
that the Wopis and their kin were nmmerous m1 many parts of Ari 
ama. ‘The silent houses of the ehtfs, the ruins of central Arizona, 
and the great crumbling masses of adobe of the Salt and Gila River 
valleys and in northern Chihuahua are all former habitations of 
the Pueblo Indian. To-day there are no representatives of these 
people in Utah or Colorado, while the seven Hopi towns of Tusayan 
alone remain m Arizona. But there are still many pueblos seat- 
tered along the Mie Grande, Jemez, and San Juan Rivers in New 
Mexico, Alike im eulture, we may divide the existing pueblos mto 
four linguistic groups—namely, the Hopis of Arizona, the Zunis of 
New Mexico, the Teluas east of the luo Grande, and the Queres to 
the west of the io Grande. Of the earlier hone of the last three 
stocks we know but little. The ancestors of the Ilopis we know 
sane from different direetions—some from the cliff dwellings of the 
nerth, others from central Arizona. To-day, however, they form 
a congeries of clans united and welded into a unit by similarity of 
purpose and by the more powertnl intflnence of a peculiar en- 
vironment. 

The opinton was held until within a very few vears that the 
Hopis represented a sinall branch of the Shoshonean division of the 
ltowAztecan stock, but Dr. Fewkes, our greatest authority on the 
Hopi, has questioned the aecuraey of this classification, and it can 
be stated that the trne affinities of the Hopi have not vet been 
discovered, 

The provinee of Tusavan, or the Moqui Reservation, as it is 
offically known to-day, contaims about four thousand square miles 
and about two thousand Indians. It is in the northeastern part 
of Arizona, and its towns are about eighty miles by trail from the 
rulroad. The present inhabitants are grouped in seven pueblos, 
located on three parallel mesas, or table-lands, which extend south- 
wird like stony fingers toward the valley of the Little Colorado 
laver, The first or east mesa contains the puchlos of Walpi, Sit- 
comovi, and Tano: on the seeond or middle mesa are Miconinovi, 
Cipandovi, and Cunopaviz and on the third or west mesa stands 
Oraihi, largest and most ancient of all Hopi pneblos, and in many 
respeets the best preserved and most interesting community in the 
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world, A community without a chureh, separated by a broad, deep 
valley from its nearest neighbor, with but a single white man with- 
in twenty miles, removed nearly thirty-five miles from a trading 
post, isolated, proud, spurning the advances of the Government, 
Oraibi could maintain its independence if every other community 
on the earth were blotted out of existence. 

The journey from Winslow to Oraihi is net without great in- 
terest. The beautiful snow-eapped peaks of the San Francisco 
Mountain are always in sight tar away to the west, and when the 
eve tires of the rigid and mminovable desert their graceful outlines 
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check the often rising feeling of utter helplessness. Then there 
is a sweep and barrenness of the plain which is impressive and often 
awe-lnspiring, and which at times produces a fecling similar to that 
created by the sea. Save for the stunted eottonwoods along the 
Little Colorado River, there is seant vegetation to relieve the bright 
reds, vellows, and blues of the painted desert over which the sun's 
heat quivers and dances, revealing here and there mirages of lakes 
and forests of wonderfully deceptive vividness. Arising out of the 
plain here and there are brief expanses of table-lands, with the soft 
under strata crumbled away and the higher strata having fallen 
down the sides, prodneing often the appearance of a ruined eastle. 
At the foot of the inesas are cluinps of sagebrush and grease wood, 
while the plain is dotted here and there with patehes of cactus and 
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bright-eolored flowers, Foxes and wolves are common enongh, 
and we are rarely out of sight or sound of the covote, bands of 
Which make night hideous with their shrill, weird cry. 

Although the Navajo vountry proper is to the north and east 
of Pusavan, their fogaius, or thatched-roofed dugouts, are met with 
here and there along the valley of the river. The Navajos are the 
Bedonins of Wanenea. We often see the women in front of the 
hoeans weaving, or the men along the trail tending their flocks of 


sheep and goats, for they are great herders and produce large quan- 
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Hities of wool, part of whieh they exchange to the traders; the re- 
madnder the women weave into blankets, which are in general use 
throughout the Southwest and which tind their way throngh the 
trade to all paris of the relieloving world, They raise, in addition, 
creat quantities of beans, which they also send out to the railroad. 
They are better supplied with ponies than the Topi, and with 
them amake Jong journeys, for the Navajos do not live a com- 
inmtinal fe as do the pueblo people, but are seattered over an ex- 
tensive teritery, eaeh family living alone and being independent 
of its nerehbors. 

After a dong and tiresome journey of four days we arrive at the 
loot of the imesa and begin the long, upward climb, for Oraibi is 
eolt dundred fect above the surrounding plain and seven thonsand 
fect above the devel of the sea. faust before the crest is reached 
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the trail for fifty or more feet is siinply a path along and up the 
base of a rocky precipice, its steps worn deep by the never-ending 
line of Indians passing to and fro. Once upon the summit we have 
an unobstructed view over the dry, arid, sun-parehed valleys for 
many miles—a view which, in spite of its desolation, is extremely 
fascinating. 

We often speak of this or of that town as the oldest on the 
continent. But here we are in the streets of a town which ante- 
dates all other cities of the United States—a pueblo which occu- 
pied this very spot when, in 1540, Coronado halted in Cibola and 
sent Don Pedro de Tobar on to the west to explore the then un- 
known desert. Imagine seven rather irregularly parallel streets 
about two hundred yards long, with here aud there a more open 
spot or plaza, lined on each side with ‘mud-plastered, rough-laid 
stone houses, and you have Oraibi. The houses rise in the form of 
terraces to a height of two or three stories. As a rule there is no 
opening to the ground-floor dwellings save through a small, square 
hateh in the roof. Leading up to this roof are rude ladders, whieh 
in a few rare instanees are simply steps cut in a solid log, differing 
in nowise from those found leading into the chambers of the old 
chff ruins of southern Colorado. The roof of the first row or ter- 
race of houses forms a kind of baleony or porch for the second ter- 
race, and so the roof of the second-story houses serves a similar 
useful purpose for the third-story houses. 

Two things impress one on entering a Hopi home for the first 
time—the small size of the rooms, with their low ceilings, and the 
cleanness of the floors. Both floors and walls are kept fresh and 
bright by oft-renewed coats of thin plaster, whieh is always done 
by the woman, for she owns the house and all within it; she builds 
it and keeps it in repair. The ceiling is of thateh held up by 
poles, which in turn rest on larger rafters. Apart from the meal- 
ing bins and the piki stones, to be deseribed later, there is no furni- 
ture—no table, no chairs, no stools, simply a shelf or two with 
travs of meal or bread, and near the wall a long pole for clothing, 
suspended by buekskin thongs from the rafters. Their bed is a 
sheepskin rug and one or two Navajo blankets spread on the floor 
wherever there may be a vacant space. In one corner may be a 
pile of corn stacked up like cordwood, and in another corner melons 
or squashes and a few sacks of dried peaches or beans. Between 
the thatch and rafters you will find bows and arrows, spindles, hair- 
pins, digging-sticks, and boomerangs, and from the wall mav hang 
a doll or two, children’s playthings... Such is an Oraibi home; but 
it always seems a happy home, and the traveler is always weleome. 

A prominent feature of almost every pueblo plaza is a squar- 
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ish. boxlike elevation which extends about two feet above the 
level of the earth and measures about six feet in length, with a 
two-foot hole in the center, from which projects to a considerable 
height the posts of a ladder. If vou descend this ladder you will 
tind yourself in a subterranean chamber, reetangular in shape, 
and ineasuring about twenty-tive feet in length by about fifteen 
feet in breadth, with a height from the floor to the ceiling of about 
teu feet. This underground room is the Avra, or the estufa of the 
Spamatds, Tere are held all the secret rites of religious cere- 
monies, and here the men resort to smoke, to gossip, to spin, and 
weave. "The tloor, to an extent of two thirds of the entire length, 
except fora foot-wide space extending around this portion, is exea- 
vated still farther to a depth of a foot and a half. The remain- 
ing elevated portion is for the spectators, while the banquette 
around the excavation is used by the less active participants in the 
ceremomes, Just under the hatehway and in front of the specta- 
tors’ floor is a depression which is used as a fire hearth. The walls 
are neatly coated with plaster, and the entire floor is paved with 
irregularly shaped flat stones fitted together in a rough manner. 
There is sometimes inserted in the floor, at the end removed from 
the spectators, a plank with a circular hole about an inch and a half 
in diameter; this hole is called the sipapu, and svimbolizes the open- 
mg in the earth through which the ancestors of the Hopi made 
their entrance imto this world. The roof of the kiva is supported 
by great, heavy beams, which are brought from the San Francisco 
Mountam with infinite trouble and laber. In Oraibi there are 
thirteen kivas, each probably in the possession of some society, one 
of which belongs to women, who there erect their altar in the 
mamezroul ceremony.  Oraibi has the largest number of kivas of 
any of the Topi pucblos; in a single plaza there are no less than 
four kivas. This plaza is on the west side of the village, and one 
of the kivas is of speetal interest, for in it are held the secret rites 
of the weird snake ceremony. JA httle to the west of this plaza 
isa sinall dit of the mesa, standing apart and separated from the 
main mesa by a depression. This is known as “* Oraibi rock,” 
Whence the pueblo takes its name. The etymology of this name 
Ora is lest ina misty past, but the rock is still held in great. 
veneration. Ou ait stands a rade shrine, where one may always find 
~aenficial offerings of praver-sticks, pipes, sacred meal, cakes, ete. 
The roof of a Tlopt house is always of interest. There we may 
-ce corn drving in the sun or loads of fagots ready for use, women 
dressing their hair or fondling their babies, or ereups of children 
playing or roasting melon seeds in an old broken cartheuware vessel 
Which rests on stones over a fire. From the projecting rafters are 
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vars of corn hung up te dry, or pieces of meat placed there to be 
out of reach of the dogs, or bunches of yarn just out of the dye pot. 
When a ceremony is being performed in some one of the plazas the 
roofs near hy present a scene which is animated in the extreme, 
every square foot of space being occupied by a merry, good-natured 
throng of voung and old. As one looks from one group to another 
it is impossible not te notice the stunted and dwarted appearance 
of the women, which is in marked coutrast to that of the men, who 
are beautifnlly formed, of medium height, and of well-knit frames. 


AN Ornaipr Moruer AND CHILDREN. 


There is not, however, the same powertul ruggedness or splendid 
development among these pueblo dwellers which we find among 
the plains Indians, for the days of the Hopi women are spent in 
carrving water and grinding corn, while the men in summer till 
their fields and in winter spin and weave. 

In considering the routine life of the Hopi it is hard to draw 
a sharp line between what we may eall bis regular daily oceupa- 
tions and his religions life, for they are closely interwoven. He 
is bv natnre a religtonist, and he never forgets his allegiance and 
obligations to the unseen forces which control and command hin. 

In nothing is the primitiveness or the absence from contami- 
nation of the Hopi better revealed than in the children, for here, 
as elsewhere, is it shown that thev are the best conservators of the 
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habits and customs of ancestral life. What utter savages the little 
fellows are! Stark naked generally, whether it be summer or win- 
ter, dirty from head to foot, their long black hair disheveled and 
tangled and standing out in every direction, their head often resem- 
bling a thick matted buneh of sagebrush. They are never idle; 
now back of the village behind tiny stone ramparts eagerly wateh- 
ing their horsehair bird snares, or engaged in a sham battle with 
slings and corneobs, or grouped in threes or fours about a water- 
melon, eagerly and with much noise gorging themselves to abso- 
lute fullness, or down on the side of the mesa playing in the elay 
pits. A not uncommon sight is that of two or three little fellows 
trudging off im pursuit of imaginary game, armed with mimiature 
bows and arrows or with boomerangs and digging-sticks. In their 
disposition toward white visitors they are extremely shy and reti- 
cent, but they are also very inquisitive and curious, and, further- 
more, they have a sweet tooth, and one only need display a stick 
of candy to have half the infantile population of the pueblo at his 
heels for an hour at a time. If perchance one of the httle fellows 
should die, he is not buried in the common cemetery at the foot of 
the mesa, but he is laid away among the rocks in some one of the 
innumerable crevices which are to be found on all sides near the 
top of the mesa, for the Hopis, in common with many other native 
tribes of America, beheve that the souls of departed children do 
not journey to the spirit land, but are born again. 

As the girls reach the age of ten or twelve they distinguish 
themselves by dressing their hair in a manner which is both strik- 
ing and absolutely unique on the face of the earth. The hair is 
gathered into two rolls on each side of the head, and then, at a dis- 
tanee of from one to two inches, 1s wound over a large U-shaped 
piece of wood into two semicireles, both uniting in appearance to 
form a single large disk, the diameter of which is sometimes as 
mueh as eight inehes. After marriage the hair is parted in the 
nuddle over the entire head, and is gathered into two queues, one 
on each side, which are then wound innumerable times by a long 
hair string beginning a few inches from the head and extending 
about four inches. The ends of the quenes are loose. Topi maid- 
ens are, as a rule, possessed of fine, regular features, slender, the, 
and graceful bodies, and are often beautiful. But with the early 
marriage comes a daily round of drudgery, whieh prevents full de- 
velopment and stunts and dwarfs the body. But to old age she is 
generally patient, cheerful, nor does she often complain. Lines 
produeed by toil and labor may show in her faee, but rarely those 
of worry or discontent. Kven long before marriage she has not 
only learned to help her nother in the eare of her vounger brothers 
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and sisters, but she has already trained her back to meet the re- 
quiremeuts of the low-placed corn mills. From her tenth year to 
her last it has been estimated that every Hopi woman spends on an 
average three hours out of every twenty-four on her knees stoop- 
ing over a metate, or corn-grinder, for corn forms about ninety per 
cent of the vegetable food of the Hopis. 

In every house you will find, in a corner, a row of two, three, 
or four square boxlike compartments or bins of thin slabs of sand- 
stone set on edge. Each bin contains a metate set at an angle with 
its lower edge slightly below the level of the floor. There is a 
clear space around each stone to permit of a better disposition of 
the corn and meal. The texture of the metates is gradnated from 
the first to the last, the final, 


one being capable of grind- FRR — F ce - 
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panving the metate is a 
crushing or grinding stone 
about a foot in length and 
from three to four inches 
wide. Its under surface is 
flat, while its upper surtace 
is convex to a slight extent, 
so as to permit of its being 
grasped firmly by the thumb 
and fingers of both hands. 
The corn is ground between 
these two stones, the upper 
one being worked up and 
down the metate by a mo- 
tion of the operator not un- 
like that of a woman wash- 
ing elothes on a washboard. The favorite position assumed by the 
woman while working is to sit on her knees, her toes resting against 
the wall of the house behind her. Of the many colors of corm used 
by the Hopis, blue is the most common, and corn of this color is 
ordinarily employed in the making of bread; other colors, however. 
are used for the piki consumed in ceremonial feasts. 

The stone used by the Oraibians for making piki is from a 
sandstone quarry near Burro Springs. It is about twenty inches 
long by fourteen broad, and is three inches thick. he upper sur- 
face is first dressed by means of stone picks, and is polished by a 
hard rnbbing-stone, and then finally treated with pitch and other 
ingredients until its surface is as smooth as glass. It is mounted 
on its two long edges by upright slabs, so that it stands about ten 
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inches from the level of the floor, the floor itself being usually exea- 
vated to a depth of two or three inches beneath the stone. Ata 
height of about four feet above this primitive griddle is a large 
rectangular hood whieh is extended above the roof in the form of 
a elumney made of bottomless pots, one resting on the other. 
Kneeling m front of the stone and supporting her body with her 
left arm, the woman coats the stone with the thin batter of corn 
and water with the fingers of her mght hand. After a few seconds’ 
time she lifts the waferlike sheet from the stone and transfers it 
to a mat whieh is made for this special purpose. For some time 
the pikt remains soft and pliable, and while in this condition she 
rolls or folds the sheets according to her eustom—some folding, 
others rolling it. Tt is a curious sight on the feast days of certain 
ceremonies to see women gathering from all quarters of the vil- 
luge at an appointed house, each carrying a tray heaped high with 
rolls of this paper bread. 

The ILopis are anong the foremost potters in North America, 
when we take into consideration the fineness of the clays used and 
the character of the decoration, But im many respects, especially 
in form, their ware is much inferior to that of the ancient Mexi- 
cans and Peruvians. They make pottery to-day as they did hun- 
dreds of vears ago, but the quality of the work has greatly de- 
teriorated and the earthenware now produced is not to be compared 
with that fomud in near-by Hopi ruins. It should be kept in mind, 
however, that the speeimens found in the ancient graves are to a 
certain extent eeremomal, and consequently better made and more 
ornate in thetr decoration than those which were made shuply for 
household purposes. Still, there are a fineness of texture and a deli- 
cacy of coloring in the ancient ware which can net now be produced, 
It is to be noted, also, that the Hopi woman of to-day can not de- 
cipher the designs on the carler pottery, althongh she often copies 
them. The demand for earthenware vessels, however, is nearly as 
great at present as it was in prehistorie days, for vou may search 
the homes of Orubi fora long time withont finding a tin pan or 
andron pot. Thus itis that, every Hopi woman must be a worker 
inelav, and one of the oceasional sights is that of a woman on her 
“front porch? sarrennded by vessels of all sizes and in varving de- 
erees of completeness, The process of potterv-making is somewhat 
as follows: "After the clay has been worked into a plastie mass she 
draws ont from ita round strip the size of one’s finger and about 

ive dnches in deneth, This is coiled flat in the bottom of the tray. 
wud forms the base of the vessel. Other clay strips are kneaded 
ont of the mass, and these are coiled ina gradually increasing spi- 
ral. the desired shape and proportion being aequired at the same 
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time, until the vessel has reached its proper height. The sides of 
the vessel are then thinned down, and both inside and outside are 
made smooth by means of small bits of gourds and polishing-stenes. 
The vessel is then ready tora coat of wash, after which it is paimted 
and fired. This method of making pottery is not peculiar to the 
pueblos, but is found among some of the tribes of South America. 

The art of basketry was never brought to a igh state among 
the Hopis, for they coufine themselves chietly to the manufacture of 
large shallow trays and rough baskets made of the lone, pliable 
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leaves of the yucca or of some other tiber. These answer all ordi- 
nary domestic requirements. From the reddish-brown branches of 
a willowlike bush which grows near, the Hopi mother interweaves a 
eradle board for her children. This cradle is peeuhiar in its shape, 
and especially so in its construction, and differs greatly from that 
in use among the plas Indians. Another singular point te be 
noted is the fact that this cradle board is not often strapped to 
the back, but is usually in the arms, or, more often still, is placed 
on the floor by the side of the mother as she works. The Oraibi 
mesa, like other table-luinds of Tusayan, is destitute of water. The 
nearest spring is in the valley at the foot of the mesa nearly a mile 
away. From before sunrise to ten o'clock of every day there is an 
almost unbroken line of water carriers going and eoming from the 
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<pring, bending under the weight of a large jar which they carry 
on their back by means of a blanket, the ends of which are tied in a 
knot on their forehead. No wonder these women grow prema- 
turely old. Winter for them, however, has its advantages, for 
they have an ingenions way of utilizing the snow to save them from 
the necessity of going down the mesa for water. One of the most 
extraordinary sights I saw was that of a Hopi woman and her little 
girl trudging along, each bent almost to the ground under the 
weight of an tmmense snowball. These they were carrying home 
on their backs, enveloped in a blanket. About half a mile from 
the pueblo, back on the mesa, reservoirs have been scooped out in 
the soft sandstone, which are often partially filled by the spring 
rains, but the water soon becomes brackish and is not potable, but is 
used for washing clothes. 

The eostume of the woman consists ordinarily of four pieees— 
a blanket, dress, belt, and moceasins. The blanket is of wool, and 
is about four fect square. It is blue in color, with a black border 
on two sides. These two edges are usually bound with a heavy 
green or yellow woolen thread. ‘lo make the dress, tlis blanket 
is once folded and is sewn together with red yarn at the long side, 
except for a space sufficiently large to accommodate one arm. The 
folded upper border is also sewn for a short space, which rests on 
one of the shoulders. The other shoulder and both arms are bare, 
except as they may be partially covered by the blanket. The belt 
or sash is of black and green stripes, with a red center, ornamented 
with geometric designs in black; it is about four inches wide, and 
is long enongh to permit of being wound aronnd the waist two or 
three times. The moeeasins are of unpainted buckskin, one side of 
the top of which terminates in a long, broad strip, which is wound 
round the leg several times and extends up to the knee, thus form- 
ing a thick legging. More than half the time the Hopi woman is 
barefooted. The girls wear silver earrings, or suspend from the 
lobe of the ear small rectangular bits of wood, one side of whieh is 
eovercd with a mosaic of turquoise, This custom is of some an- 
tiquity, as car pendants exactly similar to these have been found in 
the Hopi ruins of HWomololi, on the Little Colorado Raver. 

In addition to this regulation costuine, worn on all ordinary 
occasions, cach TLopi woman is suppesed to own a bridal costume 
and two special blankets, whieh are worn only in ceremonies, and 
hhenee need not here be described. The bridal eostume consists of 
a pair of moccasins, two pure white cotton blankets, one large and 
the other small, both having large tassels of yellow and the black 
varn at each corner, and along, broad, white sash, each end of which 
terminates dia fringe of balls and Jong thread. All three garments, 
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before being used, are covered with a thick coat of kaolin, so that 
they are quite stil. With these garments belongs a reed mat sufti- 
ciently large to envelop the small blanket and the sash. 

So far as I am able to learn, the three pieces of this remark- 
able costume are never worn except on a single occasion, aud at 
only one other time does the bride formally appear in any of thei. 
About a month after the marriage ceremony has been performed, 
during which time she has been living with the family of her hus- 
band, she completes the marriage ceremony by returmng to the 
house of her mother. This 1s termed “ gomg home,” and this will 
be her place of abode until she and her husband own a dwelling of 
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their own. For this ceremony she puts on the larger of the two 
blankets, which reaches ahuost to the ground and comes up high ou 
the back of the head, covering her ears. The smaller blanket and 
the sash are rolled up in the mat, and with this m front of her on 
her two arms she begins her Journey “home.” This white cotton 
costume is probably a survival from times which antedate the mtro- 
duction of wool into the Southwest. 

Who makes all these garments, blankets, ete.¢ Not the women, 
as you might expect, but the men. A Hopi woman doesn’t even 
make her own moceasins. Tf vou will descend into one of the kivas 
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on almost any day of the vear, except when the secret rites of cere- 
monies are being held, you will behold an industrious and an inter- 
esting seene. You will find a group of men, naked except for a 
Jom eloath, all busy either with the carding combs, the spindle, or 
the loom: and to me the most interesting of these three operations 
is that of the spinning of wool, The spindle itself is Jong and 
heavy, nnd the whorl, in the older examples, is a large disk cut 
from a mountain goat’s horn. There is no attempt at decoration, 
nor do the spindles compare with those found in Peru and other 
parts of America for neatness and beauty. An miusual feature of 
the method employed by the Topi spinner is the manner im which 
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the spindle is held under one foot while he straightens out the 
thread preparatory to winding it. 

For weaving, two kinds of looms are used. One is a frame 
holding in place a fifteenineh rew of parallel reeds, each about six 
inches long and perforated in the center, This apparatus is used 
solely for making belts, sashes, aud hair and knee bands, These 
wre not Commonly woven in the kiva, but in the open air on the ter- 
riee, one end of the warp being fastened to some projecting rafter. 
The other loom is much larger, and is used for blankets, dresses, and 
all daree garments. dt differs in ne essential particular froin other 
vel known looms in use by the majority of the aborigines of this 
emulinent. The method of suspending the loom is perhaps worth 
a oInoments notiee, asin nearly every house and in all kivas speeial 
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provision 1s made for its erection. From the wall near the ceiling 
project two wooden beams, on which, parallel to the floor, is a long 
wooden pole, and to this is fastened, by buckskin thongs, the upper 
part of the loom. Jimmediately under this pole is a plank, flush 
with the floor, in which at short imtervals are partially covered 
U-shaped cavities in the wood, through which are passed buckskin 
thongs which are fastened to the lower pole of the loom. The sets 
of thongs are long enough to permit of the loom being lowered or 
raised to a convenient height. While at work the weaver gener- 
ally squats on the floor in front of his loom, or he occasionally sits 
on a low, boxhke stool. It is no uncommon sight to see, at certain 
times of the year, as many as six or eight looms in operation at 
one time in a single kiva. The men also do all the sewing and em- 
broidering. Practically all the varn consumed by the opis is 
home-dyed, but the colors now used are almost entirely from ani- 
line dves and indigo. Cotton is no longer used except in the manu- 
facture of certain ceremonial garments, all others being made of 
wool. They own their own sheep, which find a seant living in the 
valleys; for the better protection of the sheep from wolves they 
also keep large numbers of goats. 

Although the men do all the weaving, they do but little of it 
for themselves. For the greater part of the vear their only gar- 
ment is the loin cloth—a bit of store calico. In addition, they all 
own a shirt of cheap black or colored calico, which is generally 
more or less in rags, and a pair of loose, shapeless pantaloons, made 
often from some old flour sack or bit of white cotton sheeting. It 
is a rather incongruous sight to see some old Hopi, his thin legs in- 
cased in a dirty, ragged pair of tlour-sack trousers, on which can 
still be traced “ XXX Flour, Purest and Best.” 

Neither sex scarifies, tattoos, or paints any part of the body 
except in ceremonies, when colored paints are used as each ecere- 
mony requires. The men often wear large silver carrings, and sus- 
pend from their neck as many strands of shell and turquoise beads 
as their wealth will allow. Some of the vounger men wear, in ad- 
dition, a belt of large silver disks and a shirt and pantaloons of 
velvet. Most of their silver ormaments, it should be noted, how- 
ever, have been secured in trade trom the Navajox, who are the 
most expert silversmiths ot the Southwest. 

When the Hopi isn’t <pinnine or weaving, he is in his kiva 
praying for rain, or he is in the tield keeping the crows from his 
corn. Lo was once asked if the Hopis plow with oxen or horses. 
They use neither; they do not plow. When they plant corn they 
dig a deep hole in the earth with a long, sharp stiek until they 
reach the moist soil. When the corn is sprouted and has reached 
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a height of a few inches there is always the possibility of its 
being blown flat by the wind or overwhelmed in a sand storm. 
To provide against this the Hopi ineloses the exposed parts of his 
little field with wind-breakers, made by plauting in the earth thick 
rows of stout branehes of brush. These hedges even are often 
overwhelmed by the sand and eompletely covered up. 

And the crows, and the stray horses, and the cattle! Surely 
the poor Indian must fight very hard for his corn. For nearly two 
months he never leaves it unguarded, and that he may be comfort- 
able he makes a shelter behind which he ean escape the burning 
rays of the July and August sun. The shelters are oecasionally 
rather pretentious affairs, at times consisting of a thick brush roof, 
supported by stout rafters whieh rest on upright posts. More 
often, however, they simply consist of a row of cottonwood poles, 
five or six feet high, set upright at a slight angle in the earth. 

Althongh eorn is by far the most important vegetable food, the 
rich though sun-parehed soil yields large crops of beans and melons 
of all kinds. 

Peach orehards also thrive in the sheltered valleys near the 
mesa, and in the fall great patches of peaches may be seen spread 
out to dry on the roeks of the mesa to the north of the village. Of 
both beans and peaches the Ilopis generally have large quantities 
for the outside market, which they take over to the railroad on the 
baeks of burros or ponies. 

Before leaving the subject of the daily life of the male portion 
of Oraibi I have still to mention a curious weapon of which they 
make oeeasional use. This is the throwing-stick, or so-called boom- 
erang, which differs only shght]y from that used by the aborigines 
of Australia; the Hopi stiek, however is better made, and is orna- 
mented by short red and black lines. This is the weapon of the 
voung men, and with it they work havoe with the rabbits whieh in- 
fest the valleys. But although they have good eontrol over it, as 
ean often be seen on their return from a hunt, they are not able to 
cause its return as ean the Australians. At first thought it seems 
rather strange that the boomerang should have been evolved by 
two groups of mankind dwelling in parts of the world so remote, 
but we must look for the explanation of this phenomenon in the 
facet that the natural conditions of the two countries have much in 
eommon—a generally level, sandy country, with here and there 
patehes of brush, a peeuliar condition which would readily vield 
itself to the development of an equally peculiar and speeialized 
weapon. 

For fire the Hopi depends alinost entirely on the rank growth 
of brush whieh is found along the ravines. This suffices to supply 
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heat to the piki stone and the boiling pot, and enongh to keep a 
tire on the hearth in the kiva. But new and then he must make 
a distant journey to that part of the mesa where the supply of 
stunted aud sernubhy pines and pifions has net already been ex- 
hausted; for by eustomn four kinds of fuel are prescribed for the 
kivas, and to keep the hearth replenished with these often mecessi- 
tates long journeys. As the woman bends under her water jar, 
-o the man staggers along under his load of fagots, often carried 
from a distance of several miles. 
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BUSH of municipal charity mm New York city has reached a 
4X stage where immediate and yvadieal reform is necessary in 
order to prevent the application of pubhe funds to the payment of 
subsidies to societies and institutions where professional pauperism 
is indirectly encouraged and sustained. More than fifty vears ago 
the city began to pay ineney to private institutions for the sup- 
port of pubhe charges. The system has grown without cheek until 
to-day New York contributes more than three times as much pub- 
lie money to private or senuiprivate charities as all the other large 
cities In the Umited States combined. The amounts so appropri- 
ated in Js98 by some of the chief cities were: Clicago, $2,796; 
Piiladelphi, #151,020* St. Lone, $22i5795 Boston, jothines Bal- 
timore, $227,850; Cincinnati, nothing; New Orleans, $30,110: 
Pittelarre, nothing: Washington, S194,500: Detroit, $8,081; Mal- 
waukee, nothing: New York ety, $3.18 1,580.51, 

No serious attempt has heretofore been made to reform this 
system of using public funds for the subsidizing of private chari- 
ties, One reason for this has doubtless been the faet that mntil 
recently the local authorities were powerless to avoid or modify 
the effects of mandatory legislation which las disposed of city 
moneys without regard te the opitions entertamed by the repre- 
-entatives of the local taxpayers. Tt has always been easier to 
pass a billat Albany than to persuade the Board of Estimate and 
Apportionment of the propriety of bestowing public funds on pri- 
vate charities, and the managers of private charities seeking publie 
assistanee have therefore generally proceeded along the line of 
Jeast resistance, The effect of this svstem was to make beneficiaries 
the judges of their own deserts, for the bills presented by them 
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to the Legislature were usually passed without amendment or 
modification, and gross equalities in disbursing pubhe funds have 
arisen, differeut institutions receiving different rates of payinent 
for the same class of work. 

In 1890 the eity paid for the support of prisoners and panpers 
in city institutions the sum of $1,949,100, and for paupers in pri- 
vate institutions the sum of $1,845,872. Im 1595 these figures 
had increased to $2,534,456 for prisoners and pubhe panpers, and 
$3,181,550 for paupers in private institutions. Private charity, 
xo called, has prospered at the expense of the city until in some 
eases it has become a matter of business for profit rather than re- 
lief of the needy. The returns nade by institutions receiving ap- 
propriations in bulk from the city treasury show that many of them 
are using the public funds for purposes not autherized by the Con- 
stitution. The Constitution authorizes payments to be made for 
“care, support, and maintenance.” ‘The reports of a large num- 
ber of institutions show the monev annually obtained from the 
city carried forward wholly or in part as a surplus. Ditferent uses 
are made of this surplus, none of them, however, authorized by law 
or warranted by a proper regard for the interests of the taxpayers. 
In some eases this surplus is used to pay off mortgage mdebtedness, 
in others for permanent additions to buildings, or for merease ot 
Investments and endowment. In cne case the manager of an i- 
stitution frankly explained a remarkable falling off in disburse- 
ments (so great that its charitable activities were almost suspended) 
by stating that it was proposed, by exercising great economy for 
a number of vears, to let the city’s annual appropriations accunim- 
late into a respectable building fund. The flagrant nature of this 
abuse is so apparent that eomment is tMecessary. 

Appropriations for dependent children have reached enormous 
proportions, Out of a total of $3,249.625.51 appropriated for pri- 
vate charities in 15899, no less than $2,216,773, or sixty-nine per 
cent, is for the care and support of children. Ti ne eity in the 
United States will the number of children supported at the public 
expense compare, in proportion to the population, with the number 
so eared for m the citv of New York. This may be partly ac- 
counted for by the extremes of poverty to be met with in the 
metropolis, especially among the foreign-born population, where 
the struggle for existence is so severe as to weaken the faiily ties: 
partly by the rivalry and competition which have existed between 
the several institutions devoted to this kind of work: partly by 
reason of the fact that the rate paid by the city for the care of 
these children is such as to enable the larger imstitutions, in all 
probability, to make a small profit: but. to a considerable extent, 
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also from an insuthcient inspection by public officers for the pur- 
pose of ascertaining whether children are the proper subjeets of 
conmnitment and detention. In the eitvy of New York 50,638 ehil- 
dren in private imstitutions are eared for at the pubhe expense. 
This is one to every sixty-eight of the estimated population of 
the city. 

So much for the abuse and extent of pubhe charity. Now for 
the reforming of the svstem that was fast approaching the condi- 
tion of a grave scandal. The last Legislature passed a bill plaeing 
in the hands of the local Board of Estimate absolute power over 
all appropriations for charitable purposes, and for the first time 
in many vears reform is possible. The discretion conferred by 
this aet upon the Board of Estimate and Apportionment earries 
with it a large responsibility. If hereafter the eity, in its rela- 
tion to private charitable institutions, should either, on the one 
hand, be wasteful of public finds, or, on the other hand, should 
fail to perform the duties owed by the community to the dependent 
classes, the blame can not he shifted to the Legislature, but will 
rest squarely upon the shoulders of the loeal authorities. 

In treating a condition which has been allowed to exist for 
many years almost without ehallenge from the loeal anthorities, 
and which has grown npon the passive or indifferent attitude of 
the publie, sweeping and immediate reforms can be instituted only 
at the cost of serious temporary myjury to certain charitable work 
of a necessary charaeter. IT believe that the best resnits will be 
obtained if the city authorities first deeide clearly the relations 
to be established between the city treasury and private charitable 
institutions, and then move toward that end by gradually conform- 
ing the appropriations in the budget to that idea, in such a manner 
that progress shal] be made as rapidly as may be consistent with 
the desire to avoid crippling exeellent charities which have been 
led to depend for niany vears pon pubhe assistance. By this, of 
course, To do not mean to suggest that we should approach the 
subject with excessive timidity, for the evils that exist have as- 
sumed such proportions that a more or less severe use of the prun- 
ing knife must be made in dealing with appropriations, else the 
effect will be seareely perceptible. Tam convineed that ultimately 
the canse of charity will benefit rather than suffer from this course, 
for it is a serious objection to the whole subsidy svstem that it 
tends to drv up the sourees of private benevolence, 

Inomaking up the budget for 1900 T shall urge my associates 
in the Beard of Estimate to agree with me to limit the appropria- 
tions for charity te actual reef work accomplished. The giving 
of public money in lump sums to private societies and institutions 
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for misecllaneous charitable work, of which there is no public or 
otheial inspection, should be diseontinued at onee. It has been the 
practice for some years past, both in Brooklyn and New York, to 
donate annually lump sums of money to such organizations. In 
New York these amounts have been for the most part eompara- 
tively small, and principally derived from the Theatrical and Con- 
cert-License Fund. In Brooklyn the amounts have been larger, 
and were obtained originally from the Excise Fund, and later 
directly from the budget. This practice should be wholly discon- 
tinued. The charter itself contains stringent prohibitions against 
the distribution of outdoor relief by the Department of Public 
Charities, and the spirit of these provisions would certainly seem 
to disfavor accomplishing the same result in an indirect manner. 
Many of these recipients of public funds devote themselves exclu- 
sively to outdoor relief, and an examination of the purposes of some 
of these organizations shows that, however proper these may be as 
the result of private benevolence, they are extremely improper 
objects of the public bounty. The immediate and permanent dis- 
continuance of appropriations to all sueh societies and institutions 
will correct one of the gravest abuses of the present system. If 
the persons conducting these miscellaneous charities are really sin- 
ecre, and believe that they are doing good, they can readily obtain 
from private sources the funds necessary to earry on the work. 

I shall urge that all appropriations to institutions of every 
kind not controlled by the city be limited to per-capita payment 
for the support of public charges, and that a system of thorough 
inspection be at once established to ascertain if present and future 
inmates are really persons entitled to maintenance at public ex- 
pense. In addition to this precaution, the comptroller should have 
full power to withhold payments to any institution after an ap- 
propriation has been made if in his judgment, after examination, 
the money has not been earned. The payment of city money to 
dispensaries should be discontinued, except in special cases where 
the work done is clearly a proper charge against the public treas- 
ury. No money should be paid for the treatment of dependent 
persons in any private hospital while there is unoeeupied room in 
the city hospitals. 

The city maintains its own hospitals, while at the same time 
subsidizing private institutions which compete with them. Dur- 
ing the last few years great improvements have been made in the 
city hospitals, but their condition is still capable of considerable 
further improvement. While sometimes overcrowded, it frequent- 
ly happens that the city hospitals are not filled to the limits of 
their capacity, and it would seem as though the city should not 
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deal with private hospitals except as subsidiary aids or adjuncts 
to the public institutions. It stands to reason that so long as 
there are vacant beds in the city hospitals and the city is at the 
same time subsidizing private hospitals at a cost greater than the 
expense of caring for patients in its own institutions, a wrong is 
being done to the taxpayers. If private hospitals are to receive 
publie assistanee at all, payments should be made only at some 
uniform rate, approximately the same as the cost per capita of 
maintenance in the public institutions. 

The gravest problem of public charity is the support and train- 
ing of dependent children, because that has to do with the making 
of future citizens of the republic as well as the relief of imme- 
diate suffering. This work is entirely in the hands of private 
societies and institutions. The rearing of large numbers of chil- 
dren in either private or public institutions is in itself an evil—a 
necessary evil—and likely to continue as long as there is extreme 
poverty, but still an evil, and not to be fostered by subventions 
of public money in unnecessary cases, when parents are really able 
to provide for their support. 

To build, equip, and maintain public buildings for the care of 
dependent children seems to me entirely impracticable. NRegard- 
less of the matter of expense, which would be enormous, all the 
disadvantages of the “institutional system” would continue, and 
it is not likely that public employees could be obtained who would 
rear children as economically, as efficaciously, or with the same 
devotion and self-denial as is the case with the religious orders 
and associations now performing this work—in many respects so sue- 
cessfully. The eare of these children by direct governmental agen- 
cies being therefore practically impossible, in the city of New York 
at least, and it being recognized that the present system is likely 
to continue for many years, if not permanently, the most should 
be made of it. With the religious training of children the city 
has nothing to do. Their moral training may also be left safely 
to those now responsible therefor. On the other hand, the State 
is vitally concerned with their mental and physical development, 
and visitation and control for the purpose of maintaining a proper 
standard in these respects is essential. This form of public charity, 
like many others, has been abused, and manv children are now 
supported in institutions who probably should not be there. For 
ihe rearing of a child into a possible useful man or woman a poor 
home is better than a good institution, and it is the duty of the eity 
authorities to extend the work of inspection and investigation of 
such cases until they make it impossible for frand in the conmit- 
mieut and retention of children to eseape detection. 
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The reduction and regulation of appropriations as outlined ean 
not be classed as a radical reform, and will work no hardship upon 
any dependent person who is a proper charge upon the city. The 
saving to the taxpayers, if the plan I have suggested is adopted, 
will approximate one million dollars in 1900, and a steady reduc- 
tion of expenditures for charitable work should continue for sey- 
eral years to come. 


CHRISTIAN SCIENCE FROM A PITYSICIAN’S POINT 
OF VIEW. 
By JOHN B. HUBER, A. M., M.D. 


HRISTIAN SCIENCE is stated to be a religious svstem which 
was “discovered,” in 1866, by Mrs. Mary Baker G. Eddy, a 
lady now living in the vicinity of Boston, Mass., who has passed 
her cightieth year, and who is ealled by her followers the “ Moth- 
er of the Christian Science Church,” or “Mother Mary.” Mrs. 
Eddy has formulated Christian Science in a book entitled Scienee 
and Health, with Key to the Seriptures, in which book are to be 
found the principles upon which this system rests. We are told 
that to him who studies this book reverently and conscientiously 
there will be revealed “ the Truth,” for which man has been search- 
ing without avail since the beginning of his existence; that the 
faithful student will find in Christian Science an infallible guide 
for the conduct of life in all its phases; and that the Christian 
Scientist has the power to heal without any therapentic means, 
other than that of the influence of mind upon mind, all imaginable 
ills, surgical or medical, which afflict mankind and the lower ani- 
mals, Alys. Iddy tells us that she and her followers have had 
this power transmitted to them from Jesus Christ, and that they 
are able to heal the sick and to perform miracles as He is said to 
have done. In Science and Health all religious svstems other than 
“Christian Setence ” are held to have been erroneous and_per- 
nicionus in their influencve upon mankind, and the practice of medi- 
cine, as it is tanght in the medical colleges, is considered to be 
hurtful rather than helpful to humanity, and to have increased 
disease rather than amelhorated human suffermeg. 

Tt is said that in 1898 there were in the Greater City of New 
York three thousand Christian Sctentists and seven Christian Sei- 
ence churches. The whole number of Christian Scientists is de- 
elared to be one million, of whom one hundred thousand, it is said, 
are engaged in the business of © healing,” and are called * healers.” 
The movement has been and is spreading day by day. 
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Tn religious matters Christian Science has divided many homes, 
and has destroyed not a few through the mischief produced by its 
propaganda. It is claimed that Christian Science has eured many 
who have not been benefited by the efforts of regular practition- 
ers of medicine. On the other hand, many have died during the 
exclusive iministrations of Christian Scientists. Moreover, Chris- 
tian Science considers itself entitled to disregard such sanitary 
laws, ineluding those concerning infeetious diseases, as have been 
found effectual to preserve intact the general health of communi- 
ties and peoples. 

Christian Science, then, is a eult unusually powerful and far 
reaching in its influence, and it is therefore entitled to and should 
invite correspondingly careful investigation of all its various 
aspects. 

IT have been interested in Christian Science from the view- 
point of the medieal man, and I have felt quite unaffected, for 
the reason which [ shall presently give, by Murs. Eddy’s stricture 
that “a person’s ignorance of Christian Science is a sufficient rea- 
son for his silence on the subject.” The system of medicine, as 
it is taught in the great medical colleges of to-day, is an epitome 
et the accumulated study and experience of mankind from the 
time human beings first became ill up to the present day. All 
systems of cure, or of alleged cure, have been examined by men 
who have made it the work of their lives to treat the sick. What- 
ever has becn found eurative has been retained, and unsubstan- 
tiated claims to eure have been disearded; so that the regular de- 
eree of doctor of medicine states that its recipient has acquired a 
knowledge of the system of treating disease which is a erystalliza- 
tion of the world’s best medieal thought, study, and experience. 

As the possessor of such a degree, L have been engaged during 
several months in an investigation of the cures which Christian- 
Science healers are said to have accomplished, 

3efore beginning this work I refleeted that mental suggestion, 
or the influenee of the mind of the physician upon that of the 
paticnt, is a potent factor in the treatment of such diseases as are 
not characterized by permanent pathological changes in the tissues, 
and T remembered that when judiciously influenced by the physi- 
ehin’s mind, the mind of the patient can affeet his body favorably 
both in functional disorders and in disorders which may result from 
nervous aberration—such as hysteria in all its protean forms, the 
purely subjective, as headache and hyperesthesia, and also those 
exhibiting objective manifestations, as hysterical dislocations and 
paralvses, 

JI knew that medical men, in their own unadvertised work, 
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employ mental suggestion as a therapeutic means, rely upon it as 
a part of their armamentarium, and use it in appropriate cases, 
either alone or combined with other means of cure, as electricity, 
hydrotherapy, and drugs—which last, despite Mrs. Eddy’s foolish 
denunciation, are quite as much entitled to be considered divinely 
appointed therapeutic agents as is mental suggestion. 

What I did want especially to discover was whether the Chris- 
tian Scientist could cure such diseases as are considered by the med- 
ical man to be ineurable—as cancer, locomotor ataxia, or advanced 
phthisis—and also what were the results of their treatment of ty- 
phoid fever, pneumonia, diphtheria, malaria, ete. And I wanted 
also to investigate the claims of Christian Science concerning the 
alleged eure of surgical conditions, such as necrosis or hemorrhage 
from severed arteries, by no other means than the sole exereise of 
thought. If the Christian Scientist could have healed in such 
cases, I for my part would have declared him a worker of miracles. 
Therefore I searched diligently for such cases. 

In the beginning I had the honor to meet Mrs. Stetson, the 
“nastor,” or the “ first reader,” of the “ First Church of Christ, 
Scientist,” at 143 West Forty-cighth Street, New York city. I 
had prepared a number of questions concerning Christian Science 
which I wished to ask Mrs. Stetson. She preferred, however, not 
to answer them herself, but told me that she would be pleased to 
forward them to Mrs. Eddy. I then wrote out these questions 
and put them, together with a letter to Mrs. Eddy, very respect- 
fully requesting her consideration of them, in Mrs. Stetson’s hands. 
Mrs. Stetson then very kindly forwarded them to Mrs. Eddy. 
Among the questions which I asked were the following: 

Is the treatment of the sick a part of Christian Science? 

Upon what principles is the Christian Seientist’s method of 
treatment founded? 

How do you define health? 

How do you define disease? 

When a patient presents himself to you, do you inquire con- 
cerning the causes of his illness? 

Do you investigate svmptoms? (Symptoms, I stated, are the 
signs of disease.) 

Do you make diagnoses? (A diagnosis, I stated, is a eonsid- 
eration of symptoms by which one disease is distinguished from 
another or others.) 

In what does your treatment consist? 

In treating a patient, do you administer any material sub- 
stance, and require that it be taken into the body as one would 


food? 
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Do vou consider cleanliness, good order, and the attainment of 
esthetic effects in a patient’s environment a part of treatment? 

Do vou take any steps to isolate the patient sick of an infee- 
tious disease, or to protect those about the patient from the disease? 

Do you treat structural discases, as cancer or locomotor ataxia? 
Do you consider yon have cured such diseases? If so, how do 
you knew you were treating a structural disease, such as cancer or 
locomotor ataxia? 

Wonld yon treat eases of fracture of bones or violent injury? 
If so, what would you do in such eases? 

Will you give me the names of patients whom you have treated, 
with permission to inquire concerning their illnesses, your treat- 
ment of them, and the etfects of your treatment upon them—upon 
the distinct understanding that their names are not to be published? 

Do you deny the existence of matter? In Science and Health 
it is stated that “all is mind, there is no matter.” How is it pos- 
sible, in treating disease, for you to separate mind from matter? 

Animals sometimes beeome sick; could they be eured by Chris- 
tian-Science methods? 

From Mrs. Eddy I received no answer nor any communication 
whatever. But, some time afterward, Mrs. Stetson informed me 
that the matter had been turned over to Judge Septimus J. Hanna, 
Mrs. Eddy’s “counsel.” Jnst here I reflected how Jesus Christ, 
whose representative Mrs. Eddy declares herself to be, would have 
acted under those cireumstances, and I wondered how he would 
have appeared in this odd atmosphere hedged about by “ counsel ” 
and other legal paraphernalia. Presently thereafter I had the 
honor to receive a note from Mrs. Stetson, appointing a time for 
me to call. When J did this, Mrs. Stetson gave me a letter which 
had been sent her by Judge Tanna, and which she permitted me 
tu use as I should see fit. This is the letter: 


“Boston, Mass., November 18, 1898. 
“Editorial Office of The Christian Science Journal, Mrs. A. LE. 
Stetson, New Vork City: 

“Dear Sister: Mr. Metcalf handed me the questions sub- 
mitted by Dr. Iluber. I have also reecived and carefully read 
vour letters, As I think Mr. Metcalf has informed you, this mat- 
ter was referred to me from Concord. IT have heen so very busy 
that T have not had time to give this matter the thorough attention 
it needs until now. 

“T have carefully read and considered the entire paper. My 
conclusion is that it will be wholly impractical—indeed, F may say 
lmpossible—to answer these questions in such a manner as to make 
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an entire paper fit for publication in a medical journal, or in any 
other magazine or periodical. The questions submitted toneh the 
entire subject of Christian Science, both in its theology and thera- 
peuties. These questions can be answered only in one way so that 
they can be understood, and that is by just such study of the Bible 
and Science and Health with Key to the Seriptures as the earnest, 
sincere Christian Scientists are giving them every day of their 
lives, and have been for years. When we think of the helps pro- 
vided by our leader, the Rev. Mary Baker Eddy, for her own stu- 
dents in arriving at a correct interpretation and putting in prac- 
tice the teachings of these text-books, such as the publications es- 
tablished by her, the Bible Lessons made up of selections from the 
Bible and our text-book, constituting the sermons for our service 
in all the Christian-Science churches; the many auxiliaries she has 
published and is publishing in further illucidation of the text-books 
—when we stop to consider that even those of her students who 
may be considered the most advanced are as yet infants in the 
understanding and ability to demonstrate the truth contained in 
these text-books, can we not easily see, and will not your friend the 
doctor at a glance see, the utter futility of attempting to answer 
his questions so as to make the answers intelligible to the medical 
profession and their readers? I admire greatly the kindly spirit 
manifested by the doctor and those for whom he is acting,* and the 
entire fairness, from their standpoint, of the questions submitted, 
but this does not relieve the ditheulty of the situation. I there- 
fore return the doctor’s questions, with many thanks in behalf of 
our Jeader and the cause for the impartial spirit manifested. 
“Yours in Truth, 
"Sede Hanwa.” 


I wrote Judge Hanna a note of thanks, and in reply received 
a letter in which he stated: “JT should have been very glad if I 
could have seen my way clear to answer your questions in such a 
way as could have been intelligible and satisfactory. But it was 
impossible for me to do so.” 

Now, all this seems to me much worse than preposterous. I 
fail utterly to see why he who asks the question, “ Do vou isolate 
a patient suffering from an infectious disease?” would have to 
spend months or years in Nirvana-like abstraction before he would 
be able to appreciate an answer to it. No doubt Judge Hanna, 
who is evidently a lawyer, could, if he chose, tell the reason why. 

To all who had been “healed in Christian Science ” whom TI 


* T had arranged with the editor of the New York Medical News for the publication in 
that journal of a paper on Christian Science, and had so informed Mrs. Stetson. 
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met I stated plainly my objeet—to investigate how they had been 
“healed.” TI stated that my findings would be published, but that 
no names would be printed. The eases were to be numbered. IL 
stated that I did not wish to examine nervous manifestations of a 
hysterical sort or purely funetional disorders. I wished to see 
cases of disease in which the structure of the organs was likely to 
be or to have been involved, such as Bright’s disease or cancer. 
Having, to begin with, explained this fully, I took the subject’s 
historv and ascertained whenever possible the name of any physi- 
cian who may have treated the patient before he or she went 
“into Christian Science.” Almost all these physicians who live in 
New York I visited; to the others residing in New York and to 
those living out of town I wrote, the form of the letter being gen- 
erally as follows: 


“Dear Doctor: I am investigating Christian Seience from the 
physician’s view-point, and am examining a nuinber of people, in 
the hope of presenting some twenty histories. These histories 
would, I think, be valuable only in so far as they are scientifi- 
eally accurate. Therefore, whenever possible, I request a med- 
ical account from any physician who may formerly have been in 
attendanee. I have now under observation the case of Mr. X 
who believes himself to have been eured ‘in Christian Seienee.’ 
I would thank you very kindly if you would send me whatever 
medica} information you ean concerning this case, with records of 
examinations if possible. The eases will be numbered, not named.” 


In each ease, having set down the subject’s statements and the 
physician’s statement, 1 recorded my own observations of the sub- 
ject’s condition. 

T examined in succession and without exception the case of every 
willing Christian Scientist up to the number of twenty.* All these 
cases were of their own choosing; no doubt, then, they would be 
considered to be aniong their “good” eases. Their “ failures” I 
had no opportunity to examine. There were many others who 
refused to testify, no doubt justifiably. Others refused for rea- 
sons not easily comprehended, considering the fact that these 
people hold weekly “experience meetings,” in which thev “ re- 
jJoice to testify to the power of Christian Science.” It is diffieult 
to see, therefore, why such eases should not invite seientifie in- 
vestigation, 


“eure ” that would 
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have oceasioned the medical man the slightest surprise. What did 
surprise me was the vast disproportion between tlhe results they 
exhibited and the claims made by Christian-Science healers. One 
of these cases may be cited as an example of the loose generaliza- 
tion upon which many of the elaims of these healers rest. A lady 
stated that she had had pneumonia. I asked how she knew she had 
had pneumonia. She declared she knew, beeause her nurse “ could 
tell at a glanee she had pneumonia.” No medical examination had 
been made. I asked what symptoms she had had—how she had 
suffered. She told me she had purposely forgotten—she lad tried 
to dismiss from her mind all recollection of this distressing illness. 
Well, this is no doubt commendable enough; but how do we know, 
then, if she really had pneumonia, or anything more than an ordi- 
nary cold? 

I heard during my investigation of cases of yellow fever, 
phthisis, eancer, and locomotor ataxia which had been “ healed in 
Christian Seienee.” But truth compels the statement that my 
efforts to examine these cases were defeated by the cheapest sort 
of subterfuge and elusion. To be explicit: On November 2, 1898, 
a man arose in an “experience meeting” which I attended and 
stated that he had been one of a party of twelve who, while in Cen- 
tral America, contracted yellow fever, he having suffered with the 
rest. All took medicine but himself; instead, he read Science and 
Health. Among his companions seven died; he recovered com- 
pletely. Several days later I called at the chureh and asked for 
the name and address of this gentleman, and twice, on this and a 
subsequent visit, the clerk promised to send me his address. Not 
having received it, I called a third time, on November 21st. The 
clerk told me he could not find this eel-like specimen, and could 
not get his address. This man was, however, a member of that 
church, and had, on the evening I was present, a number of ac- 
quaintanees in the congregation. 

Again, I had been told that a young lady living out of town had 
been “healed” of consumption. I wrote her mother, who sent 
me a kind note, inviting me to call several evenings later, and 
inelosing a time-table. She stated, “I shall be happy to give you 
any information in my power, as Christian Science has been a great 
blessing in my family.” Before the appointed evening I received 
a note, breaking the engagement. Again, at an “ experience meet- 
ing” a man arose and declared he had eured a case of locomotor 
ataxia, “so that the patient’s two former physicians had been lost 
in amazement at the change.” I learned also that his wife, an- 
other “healer,” had cured a case of eaneer of the tongue. I wrote 
this gentleman, and he sent me an answer, kindly inviting me to 
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eall at his house. He lived out of town. I went to his house, 
and spent the greater part of an evening trying to prevail upon 
these two people to show me or to introduce me to these subjects 
of locomotor ataxia and eancer of the tongue. They utterly re- 
fused to do so. Their line of argument was quite of the same sort 
as that contained in the letter of their better-known “ brother in 
the ehurch,” which appears earlier in this paper. J was not in- 
vestigating in the right way. What I ought to do was to study 
Science and Health and the other elucidatory works—above all 
with au obedient spirit, and “the truth” would come to me in 
time. Or it may be this pair of “healers” had in mind this rea- 
soniug, not new in my observation of this odd eult: In the mind 
of the Christian Scientist the locomotor-ataxia patient was healed, 
but he was withheld from inspeetion by the deceptive senses of 
those outside the Christian-Scienee pale, to which senses the pa- 
tient might appear to stagger about and be as ill or more ill than 
ever before. Following is this “ healer’s ” letter to me: 


“My pear Dr. Hener: I reeeived your letter with Joy, and 
name next Monday eveng as a time to give you for your enquiry into 
the workings of Truth as it has come under my notice. Onur field 
is a broad one coverig several towns, and we have not lately had 
an eveng free for discussin the subject coverig this sublime and 
stately Science That leads into all Truth even to the solving of the 
problem of Being. The healing of the sick is only the primary 
steps this step however is an important one as its demonstration 
with proof attests its divine origen even God—Good, its principle 
source and ultimates in Eternal Life. For the Life is in his Son 
and Divine Science reveals this son Even our own Christ our spir- 
itual Individuality God being our Father and mother, 

Sats an L rot 
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The writer of this letter is the leader of that Christian-Science 
church in New Jersey a member of which was a woman who died, 
in June of this year, of consumption,® and this woman’s “ healer ” 
was the writer’s wife. The woman who died left the Episcopalian 
Chnreh and became a Christian Scientist in January, 1899. In 
April she contracted a heavy cold, to which she gave no attention. 
Her husband remonstrated with her, and wished her to consult a 
physician, but she would not do so. She declared she could not 
be ill, but that she was well and happy. The services of her 
“Tealer? were the only ministrations she received. Tu the be- 
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ginning of June her condition was so bad that her husband pre- 
vailed upon her to see a pliysician, who examined her and found 
her hopelessly ill with consumption. Another physician examined 
her and reached the same conelusion. She then turned “ longingly 
and earnestly to the religion in which she had been brought up.” 
Two weeks after, she dicd, “asking the prayers of her co-religion- 
ists in behalf of herself, her husband, and her children.” 

Mrs. Eddy deelares that she “healed consumption in its last 
stages, the lungs being mostly consumed”; that she “healed eari- 
ous bones which could be dented with the finger”; and that she 
“healed in one visit a cancer that had so eaten the flesh of the 
neck as to expose the jugular vein so that it stood out like a cord.” 
Judge Hanna has published statements to the effeet that “ can- 
eer, malignant tumors, consumption, broken bones, and broken 
tissues have been healed in Christian Science, without the assistance 
of any material means whatever.’ Mr. Caro] Norton, a Chris- 
tian-Science leeturer, has publiely announeed that Christian Sci- 
ence has healed “ locomotor ataxia, softening of the brain, paresis, 
tumor, Bright’s disease, eancer,” ete. And many other Christian 
Scientists have made like elaims. Very well, then. Who are 
these people that have thus been cured?) What are their names? 
Where do they hve? How ean they be found? Will Mis. Eddy 
and her followers submit these cases for scientific examination? 
Land other investigators are asking, and have for years been asking, 
these questions, and we are all of us still waiting for answers. 

The importance of all this is no doubt manifest. The healing 
of disease is, we are told, the outward and visible evidenee upon 
which Christian Seience expects to be judged and aecepted. There- 
fore the cult must stand or fall upon the results of an investiga- 
tion of the healer’s claims. “ By their fruits ye shall know them.” 

There are Christian Scientists who will say that these state- 
ments of Mrs. Eddy and her associates must be taken upon faith 
and as ipse dixit utteranees. This is in the last degree silly. With 
such statements faith has absolutely nothing to do. They are 
solely matters for scientific inquiry. 

Every Christian Scientist maybe a healer. A little child may 
he a healer in Christian Science. The treatment is said to consist 
in thinking, speaking, and writing. It is declared that no material 
substances are used. The following oddity in mental processes is 
here to be noted: A healer told her patient to take a certain drug 
during her illness, and that she would then demonstrate the power 
of Christian Science over this drug. 

The healer does not need to see his patient. Ile may, if he 
will, treat “absently,” by a species of thought transference. He 
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would consider his treatment effectual if he were in New York and 
his patient were in Hong Kong. 

I have rheumatism, let us say, and at midnight my swollen 
and inflamed joint gives me pain. I send for a Christian-Science 
healer. Jn all prebability my messenger will call upon a person 
who has had no preliminary medical education whatever. He is 
likely to find some one who is quite illiterate, as witness the letter 
last presented. He may, as I have, come upon some one who has 
been engaged in the occupation of amusing the habitués of beer 
saloons by playing upon the zither before he took up the more 
remunerative business of Christian-Science healing. Or he may, 
as I have, come upon some one who is engaged simultaneously both 
in the business of selling drugs and in the practice of healing by 
mental therapeutics alone. 

Having been found, the healer, first requiring a fee from my 
messenger, treats me “ absently,” while lying abed in his own home. 
Ilis treatment consists in sending me word that I only imagine I 
am ill, that my joint is really not swollen, that it is really not m- 
flamed, and that it really does not pain me, but that, on the con- 
trary, I am really very well and very happy indeed. 

Some diseases are in Christian Science considered to take longer 
to heal than others; I have not understood why. If “ all is mind, 
and there is no matter,” * as the Christian Scientist holds, and if, 
therefore, the varying densities of tissues need not be considered, 
why should not cancer or locomotor ataxia be healed as easily and 
as rapidly as a headache or a hysterical manifestation? Christian 
Science despises bodily cleanliness, the use of baths, and the most 
ordinary sanitary regulations. “To bow down to a flesh-brush, 
bath, dict, exercise, and air is a form of idolatry.” + We learn, 
finally, that “the heart, the lungs, the brain, have nothing to do 
with: life?’ 

Christian Science has stood by the bedside of an infant sick 
with diphtheria, has prevented interference with its incantations, 
and has seen this infant choke, grow livid, gasp, and expire, with- 
out so much as putting a drop of water to its lips. 

Most Christian Scientists are well to do. Their tenet is that 
“no one has any business to be poor.” In New York their 
churches are in the neighborhood of the wealthy, and there are 
no missions by means of which the professed blessings of Christian 
Science may be disseminated among the poor. Christian Science 
is demonstrably a powerful organization for the accumulation of 
wealth, and by easy calculation one may see that her propaganda 
lias made Mrs. Eddy, who is said to have been at one time very 
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poor, conspicuously rich even in these days of enormous fortunes. 
When we consider that this woman claims to be actuated by the 
spirit of the poor Nazarene, has hypocrisy ever gone to greater 
length? 

Mrs. Eddy despises all metaphysical systems, yet her writings 
display her inability to think logically through half a dozen con- 
secutive lines. 

Mrs. Eddy declares that “no human being or agency tauglit 
me the truths of Christian Science, and no human agency can over- 
throw it.” * But there are published statements,+ of the truth 
of which the writer offers to give legal proof, in which it is shown, 
by means of the “ deadly parallel,” that the essential ideas under- 
lying her system are all plagiarized from the writings of an irregu- 
lar practitioner to whom, many years ago, she went for treatment. 
Published accounts of her illness at that time present a picture of 
hysteria pure and simple. 

Mis. Eddy claims to possess healing powers nothing short of 
miraculous, yet the writer just mentioned declares that she has 
probably not been a well woman these forty years past. Certain 
it is she almost never appears in public, and only a few of her fol- 
lowers have ever seen her face except in copyrighted photographs. 

The medical profession is most stupidly reprobated by Mrs. 
Eddy and her associates, especially for its “mercenary motives.” 
A specific statement may here be not malapropos. In the 
year 1895 there were 1,800,000 inhabitants in the lesser city of 
New York, and on the rolls of its hospitals and dispensaries were 
more than 793,000 names of people for the treatment of whom 
New York’s medical men received practically no pecuniary reward 
whatever. 

Tt is declared that Christian Science is a religious system, that 
the treatment of the sick ts a part of this system, and that, as the 
Constitution forbids interference by the States with religion, no 
laws can be enacted which could compel the healer to desist from 
his work. But there is a sharp distinction between religious liberty 
and license to commit, in the name of religion, unlawful acts. A 
man would not be justified in killing his child in obedience to a 
fanatical belief, as Abraham was about to do; but Christian Science 
has sacrificed the lives of little children upon the altar of its pseudo- 
religion. Had not these children rights which ought to have been 
safeguarded? If the Christian Scientist’s position be admitted, 
a thug might, upon the same principles, be justified in committing 
murder, on the ground that murder is a practice required by his 
religion; and a Mormon might; on the same basis, practice polyg- 
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amy. Whena healer treats for hire a sufferer from typhoid fever, 
is he acting in a religious capacity? 

The observer will find in Christian Science much charlatanry 
(by which many honest fanaties are deceived), much to surprise 
reason and common sense, to offend good taste and the proprieties, 
to outrage justice and the law, and to mortify the pious. 

And in the last degree reprehensible will appear this cult’s 
ghastly masquerade in the garb of Him that prayed in the Garden 
of Gethsemane, “the pale, staggering Jew, with the crown of 
thorns upon his bleeding head,” the tenderest, the divinest, the 
most maukind-loving personality the world has ever known. 


THE WHEAT LANDS OF CANADA. 


By SYDNEY C. D. ROPER. 


\ HEN Sir W. Crookes, in his inaugural address as President 

of the British Association, startled a large number of peo- 
ple by stating that, unless some radical change was made in the 
present system of wheat cultivation, there would be a bread famine 
in 1931, because the world’s supply of land capable of producing 
wheat would have been exhausted, there was undoubtedly a con- 
siderable fecling of uneasiness engendered, and more attention was 
paid to the address than is usual even to so valuable a contribution 
as the inaugural address of the President of that Association must 
alwavs be. It was, therefore, with a feeling of relief that we found 
one person after another, well qualified to speak, coming, as it were, 
to the rescue, and pointing out that Sir W. Crookes’s conclusions 
were not warranted; and in the minds of the majority, no doubt, 
the last feeling of uneasiness was dispelled by the able letter in 
The Times, in December last, in which Sir John Lawes and Sir 
Heury Gilbert, who are facile princtpes as scientific agriculturists, 
aud whose opinions carry greater weight than even those of the 
President of the British Association, gave most satisfactory reasons 
for being unable to believe in Sir W. Crookes’s predictions. 

It is true that, in a subsequent letter, Sir W. Crookes stated 
that his remarks were intended more as a serious warning than as 
a prophecy; but, seeing that his conclusions were based on definite 
statements of definite facts and figures, it is difMeult to treat them 
as other than prophetic. 

In order, however, to establish the probability of a wheat fam- 
ine in the near future it beeame necessary for Sir W. Crookes to 
scrivsly anisrepresent and underestimate the wheat resources of 
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some of the principal countries most interested in produeing that 
cereal, and it is to a large extent by exposing the magnitude of 
these misrepresentations that the validity of his conclusions is called 
in question and disproved. The two countries which, with perhaps 
the exception of Russia, are most concerned in the wheat produc- 
tion of the future, and therefore in the correction of these misstate- 
ments, are Canada and the United States, 

Mr. Atkinson, the well-known writer on ceonomie subjects, took 
up the cudgels for the United States, and their case could hardly 
have been in better hands; bnt so far no champion has appeared 
on behalf of Canada; and while Sir W. Crookes may not have been 
alone in his views about the possible exhaustion of the wheat area 
in the United States, he certainly stood quite alone when he com- 
mitted himself to the remarkable statements that are to be found 
in the address, in order to deery the capabilities of the Canadian 
wheat fields. J did not immediately reply to them myself, think- 
ing that some one better qualified would do so, but this has not 
been done, and as I feel that they ean not be allowed any longer 
to remain unanswered, I propose to deal with them in the present 
article. 

Mr. Atkinson’s defense has been criticised, in the March number 
of The Forum, by Mr. C. Wood Davis, who naturally upholds Sir 
W. Crookes’s views, seeing that they appear to have been largely 
induced by his own figures and agree with his own ideas, but his 
argument in that article is more one of fault finding with the 
statements of others than an attempt to justify his own position. 
As a specimen of his style of criticism, Mr. Davis takes Mr. Atkin- 
son to task for saying that “ the present necessities of the world are 
computed by Sir W. Crookes at 2,324,000,000 bushels,” and says 
that in no part of his address was an estimate of the whole world’s 
requirements so much as mentioned; and yet, on turning to the ad- 
dress, we find that Sir W. Crookes said: “ The bread eaters of the 
whole world share the perilous prospect. . . . The bread eaters of 
the world at the present time number 516,500,000. . . . To supply 
516,500,000 bread eaters will require a total of 2,824,000,000 
bushels for seed and food.” The requirements of the whole world 
are distinetly stated here, for bread is required only for the bread- 
eating population, and therefore the requirements of that popula- 
tion are, as far as bread is concerned, the requirements of the whole 
world. M2. Atkinson, however, is well able to take care of him- 
self, and he and My. Davis ean fight out for themselves the ques- 
tion as to when, or if ever, the United States will cease to export 
wheat; but it is amusing to find Mr. Atkinson charged by Mfr. 
Davis, of all men, with dealing in “ purely speculative computa- 
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tions,” for if there is any one who has freely indulged in these same 
purely speeulative computations it is Mar. Davis himself, as we shall 
presently see. 

The valne of the various caleulations that statisticians indulge 
in is largely discounted by the faet that allowance is rarely made 
for changing conditions. Such has been the ratio, such is the ratio, 
and therefore in so many years’ time such will be the ratio, is the 
burden of their caleulations, so that while their figures for the past 
and present may be both correct and instruetive, their ealculations 
for the future are frequently of little practical utility; and it is 
this failure to allow for any variation in conditions that renders Mr. 
Davis's figures of so little value, and Sir W. Crookes’s conelusions, 
which are based on them, of no greater importance. 

It is surprising to find how mueh value Sir W. Crookes attaches 
to Mr. Davis's figures, and it leads one to the conelusion that he 
has cither not examined them very closely, or shares with Mr. Davis 
a fondness for “ purely speculative computations ”; and while it is 
not seeinly to aecuse, as has been done, a man of Sir W. Crookes’s 
standing and reputation of resorting to “ bucket-shop ” methods 
to support his eonelusions, it is diffeult to avoid thinking that the 
anxiety to establish those conelusions has not only led him to ae- 
cept Mar. Davis’s ealeulations without proper examination, but has 
also influenced the preparation of some of his antecedent data and 
led him to subordinate facts as a means to a required end. Since 
Sir W. Crookes thinks so highly of Ma. Davis’s figures and upon 
them has based some of the most important coueclusions of his ad- 
dress, and as Mr. Davis himself is so ready to find fault with the 
calenlations of others, it might be well just here to see how some 
of My. Davis’s own calculations have been verified and what amount 
of dependence should be placed upon his figures or on deductions 
from them. 

Jn An Epitome of the Agricultural Situation, published by 
Mr. Davis in 1890, he predicted an annnally inereasing deficit in 
the world’s wheat supply and the almost immediate inability of the 
United States to do more than grow enough wheat for home con- 
sumption, and, as a consequence, that “ After 1895 we (United 
States) must either import breadstutffs, cease to export cotton, or 
lower the standard of living,” this latter prophecy being empha- 
sized by being printed in capital letters. These predictions were 
made ten years ago—ample time, surely, for at least some evidence 
of their fulfillment to be apparent. But what are the facts? The 
Chief of the Burean of Statistics, in his report on the foreign com- 
ineree of the United States for 1898, savs: “The total exportation 
of meats and dairy products amounted in the last fiscal year (1898) 
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to $167,340,960, against $145,270,643 in the highest year prior 
to that date (1894), while the valne of animals exported in 1898 
was greater than that of any preceding year; of wheat the exports 
of the year were the largest in value, save the exceptional years of 
1880, 1881, and 1892. Of cotton the exports of the year were the 
largest in quantity in the history of the country. . . . Thus, in the 
great agricultural products—breadstuffs, provisions, and cotton— 
the exports have been phenomenally large, while the total of prod- 
ucts of agriculture exceed by $54,000,000 the exports of agricul- 
tural produce in any preceding year of our history.” So much for 
exports; now for the imports of breadstuffs. The total value of 
breadstuffs, both dutiable and free, entered for consumption in 
1898 was $957,455, of which $628,775 were for imports of maca- 
roni, vermicelli, ete., articles not in any case manufactured in the 
country. I have not seen any explanation by Mr. Davis of the 
failure of his predictions, but it is probable that he had them in 
mind when he wrote in The Forum (March, 1899), “Had not the 
herds of hay- and maize-eating animals shrunk greatly since 1892, 
thus rendering vast areas of hay and maize lands available for 
wheat production, we should probably have reduced the wheat area, 
instead of adding ten million acres to it since 1895.” This, how- 
ever, is a purely arbitrary assumption, unsupported by anything 
more substantial than Mr. Davis’s personal opinion. In the same 
article he says: “But herds being insufficient for present needs 
must be added to in the measure of the existing deficit, as well as 
in that of the animal products and services required by all future 
additions to the population. This will necessitate and force a res- 
toration to other staples of acres recently diverted to wheat.” But, 
in the face of the figures quoted above, the evidence is clear that 
herds are not only ample for present needs, but afford a larger 
margin than ever of exportable surplus. Jf herds were insufficient, 
there would have been a curtailment of exports and an increase in 
the consumption of breadstuffs, but neither have happened; neither 
has there been any reduction in the standard of living. Is not the 
inference irresistible that the country was carrying a larger number 
of animals than conditions absolutely required, since farm animals 
have declined from 169,000,000 in 1892 to 138,000,000 in 1898, 
without in any way disturbing the conditions of food supply or re- 
ducing the exports of provisions? In 1890, Mr. Davis assumed that 
44,800,000 acres of hay would be required in 1895 and 49,200,000 
acres in 1900, yet in 1898, 42,800,000 acres were found to be ample 
for the needs of the country. 

Do not the foregoing figures clearly indicate that it is not safe 
to assume that the area employed in the cultivation of certain sta- 


VOL, LV.—53 


770 POPULAR SCIENCE MONTHLY. 


ples at any given time, or the average of that area for any given 
period, must necessarily be the proportion always to be required for 
the cultivation of those articles, and that any calculations or pre- 
dictions made on that assumption are liable to be completely upset 
by events unforeseen and unprovided for? Does it not seem prob- 
able that if Sir W. Crookes had examined Mr, Davis’s figures more 
elosely than apparently he did, he would have found that “average 
acre yields for long periods ” are not “ essential factors ”; that “ unit 
reqturements for each of the primary food staples of the temperate 
zones”? can not be so easily determined; that “the ratio existing 
during recent periods between the consuming clement and acres 
employed in the production of each of such primary food staples ” 
are not necessarily indicative of the ratio that will require to exist 
in the years to come; and that Mr. Davis’s “ seientitie method ” does 
not “enable him to ascertain the acreage requirements of the 
separate national populations and of the bread-eating world as a 
whole ”? 

In order to insure a famine in 1951 it was necessary for Sir W. 
Crookes to assume a given increase of population during the inter- 
vening period and no change in the existing conditions of wheat 
cultivation and consumption, and also to limit by hard-and-fast 
lines the sourees of supply. It is to the manner in which Sir W. 
Crookes has limited and underestimated the wheat resources of 
Canada that we now propose to take exception; and it is difheult 
to understand how, with ample means of information available, he 
could have committed himself to the statements he has made. 
What does he say about Manitoba? “ In the year 1897 there were 
2,371,441 acres under cultivation in Manitoba, out of a total of 
13,051,875 acres. The total area ineludes water courses, lakes, 
forests, towns and farms, land unsuitable for wheat growing, and 
Jand required for other crops.” Now, the facts are that the total 
area of Manitoba is 73,956 square miles, and if from that area 
9,590 square miles of water surface are deducted there remain 
61,066 square miles, or 41,002,240 acres of land, so that even after 
making due allowance for forests, towns, ete., there are nearly 
tliree times the uumber of acres available than are given by Sir 
W. Crookes. Attempts have been made in vain to find out whence 
these figures were obtained, but there is apparently no clew; and 
while it is not to be supposed for a moment that the figures were pur- 
posely misstated, surely the important conclusions drawn from them 
deserved that some attempt at least should have been made to ascer- 
tain their accuracy. Sir W. Crookes claims to be indebted to the 
official publications of the Government of Canada, but it is certain 
that none of them ever contained the figures used by him. 
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“The most trustworthy estimates,” says Sir W. Crookes, ‘ 


Canada a wheat area of not more than six millions of acres in the 
next twelve years, mereasing to a maximum of twelve millions of 
acres in twenty-five years.” Who prepared these estimates, and 
upon what are they based? Were they prepared by the same au- 
thority that supplied Sir W. Crookes with the figures of the area of 
Manitoba? If so, we may well dismiss them at once; but suppos- 
ing that these estimates are, as far as the rate of increase is eon- 
eerned, perfeetly correct, and that the wheat area of Canada will 
be only twelve million aeres in twenty-five years, there would still 
remain at least twelve million acres in Manitoba alone available 
for wheat. It is no exaggerated estimate to say that from sixty 
to seventy per cent of the land available for cultivation in Mani- 
toba is well adapted for the production of wheat. Sir W. Crookes 
says that lis area of Manitoba of 13,051,375 acres includes water 
courses, lakes, forests, towns, ete. Now, the water area alone of 
Manitoba is 6,329,600 acres, so that after deducting this area and 
the 1,630,000 acres already under wheat and making due allowance 
for the other conditions mentioned, he would have us believe that 
wheat-growing in Manitoba has already nearly reached its limit, 
which all who know anything about the provinee will unite in say- 
ing is absurd. 

Now let us turn to the Northwest Territories, where, aceord- 
ing to Sir W. Crookes, there is practically no amount of land of 
any consequence available for wheat, and let us remember that 
the same authority limits the wheat area of Canada to a maximum 
of twelve million acres. The area of the three provisional dis- 
tricts, with which alone we will deal, is as follows, viz.: Assiniboia, 
57,177,600 acres; Saskatchewan, 69,120,000 aeres; and Alberta, 
63,523,200 acres (these figures being exclusive of water surface), 
making a total of 189,820,000 acres. Some of this large area is 
possibly not particularly well adapted for agricultural purposes, 
but a careful examination of all available data on the subject justi- 
fies one in saying that fully one half is suitable for suceessful wheat 
cultivation, wlile in eastern and southern Assiniboia there are 
some 20,000,000 acres, in the valley of the Saskatchewan 14,000,000 
acres, and in northern Alberta 15,000,000 acres that are especially 
adapted for the production of wheat as a staple crop. The area 
is so large and settlement at present so sparse, that it is impossible 
to do more than give its eapabilities in general terms, founded on 
the opinions of expericnced men who have traveled over it. Pro- 
fessor Saunders, Director of the Experimental Farm at Ottawa, 
than whom there is no better authority on the subject in the Do- 
minion, told me that, from what he saw of the country im driving 
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over it, he beeame more and more impressed every year with the 
vast area of good land in the Northwest, and no practical man has 
ever traveled through those regions but has been amazed at the 
prospect of their eapabilities. 

but we have not yet reckoned with the rich and fertile prov- 
ince of Ontario. This provinee has a land area of 140,576,000 
acres, of which 11,858,553 acres were under cultivation in 1898, 
and of this latter quantity 1,437,387 aeres, or twelve per cent, were 
in Wheat, being an inerease of 163,860 acres over the wheat area 
of 1597, and of 62,573 aeres over the average of 1882-98. <Ac- 
cording to the census of 1881 there were nearly 2,000,000 acres 
in wheat in 1880, but, under the influence of an unremunerative 
market, the area declined year by year until in 1895 there were 
but 967,156 aeres so employed; since then, however, stimulated 
by a more profitable price, the area has increased by 470,471 aeres, 
aud an increase of twenty per cent upward is reported in the area 
for 1899. Fall wheat in this province is a very suecessful erop, 
having averaged in the last two years twenty-five bushels and 
twenty-four bushels per aere respectively, wlule the average for 
the period 1882-’98 has been 20.5 bushels per acre, so that noth- 
ing but a continuance of good prices is needed to largely increase 
the production of wheat in Ontario. In no part of the province, 
where agriculture is possible, has wheat failed to grow, but the area 
is so large that it would be unwise to put into figures the extent 
available for wheat cultivation, it being sufficient to show that a 
very large portion, if not indeed the whole, of the twelve million 
acres to which Sir W. Crookes has limited Canada eould, other 
conditions being favorable, be supplied by Ontario alone. 

The “ trustworthy estimates ” quoted by Sir W. Crookes limit, 
as has been stated, the wheat area of Canada to a maximum of 
twelve million acres under cultivation in twenty-five years; whenee 
the estimates were derived or on what grounds they are entitled to 
be considered trustworthy there is no information; but is it of any 
consequence? Let them eome from whatever source they may, 
are they not perfeetly useless? The progress of wheat enltivation 
during the next twenty-five years docs not depend upon any mathe- 
matical ratio of progression, but on the course of certain events 
absolutely unknown at the present time. The point is that Sir W. 
Crookes adopts these estimates and gives out to the world a state- 
ment, on the strength of them, that, in addition to the 3,500,000 
acres at present in use, there are not more than 8,500,000 aeres in 
Canada available for wheat cultivation—a statement ealeulated, if 
believed, to seriously damage Canada’s prospeets of settlement, and 
a statement that is as much at variance with the actual facts as it 
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is possible for such things to be. Is it fair to the country for a man 
of such high standing and reputation to make such unfounded asser- 
tions? Five minutes’ real consideration of the question would have 
convinced him that there are more than that number of acres in 
the province of Manitoba alone. The figures already given, which 
have been prepared from the most reliable available information, 
go to show that there are upward of seventy-five million acres of 
land in Canada especially adapted for the produetion of wheat, and 
this estimate is confined to those portions of the country which may 
be considered as essentially wheat-producing areas; and no account 
has been taken of the vast extent of land, not only in the provinces 
of Ontario and Manitoba and in the Northwest Territories, but 
also in the otherwise unnoticed provinces of Quebec, Nova Scotia, 
New Brunswiek, Prince Edward Island, and British Columbia, that 
is not only suitable for the production of wheat, but on which a large 
quantity of wheat will undoubtedly be grown, which, entering into 
home consumption, will increase the exportable surplus. 

I am well aware that there are a number of people who will 
say that my figures underestimate the resources of the country, but 
I would rather that it were so than indulge in figures that seem too 
extravagant to be realized; and if, in the future, it appears that the 
wheat area is larger than I have stated, then so much the better for 
Canada. JI do not mind how mueh evidence ean be brought to in- 
erease my figures, as long as I am satisfied that they can not be 
truthfully reduced. 

It is not intended to accuse Sir W. Crookes of deliberately mis- 
representing Canada, but rather of almost eriminal carelessness in 
the preparation of his case; but it is intended to accuse Mr. C. Wood 
Davis of the former offense and of intentionally garbling extraets 
from an official handbook issued by the Canadian Minister of the 
Interior in order to decry that country’s wheat-bearing capabilities. 
By taking a line here and there which seems to serve his ends, and 
by leaving out everything that would have a contrary tendency, 
Ar. Davis, in his article in The Forum, makes it to appear that, 
aecording to the Minister of the Interior, the greater part of the 
Canadian Northwest is not only incapable of producing wheat, but 
is actually unfit for settlement, and summarizes his extraets by 
saying, “ Available data do not show that any part of the Canadian 
districts named, except southern Manitoba and the eastern halt of 
Assiniboia, is adapted to wheat culture, while they do show that over 
the greater part of these vast regions neither summer heats nor rain- 
falls are suffieient.”” This statement is false in everv particular. 
The official handbook from which Mr. Davis professes to quote says 
of Manitoba that there are thirty-seven million aeres available for 
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active farm eultivation, giving therefore no warrant for the limit- 
ing of the wheat area to the southern part of the provinee. Mr. 
Davis quotes a line here and there about southern Alberta in order 
to convey the impression that that part of the country is good for 
nothing, whereas, while it is essentially a ranching and dairying 
country, producing a most luxurious and nutritious growth of na- 
tive grasses, with a bountiful supply of water for irrigation pur- 
poses, by which means most satisfactory erops of grain and fodder 
are produced, it has never been contended that it 1s partieularly 
well adapted for wheat-growing; but, on the other hand, Mr. Davis 
carefully omits al] meution of northern Alberta, and has no room 
for the tollowing remarks about it which appear on the same page 
of the handbook: “ Northern Alberta is essentially an agricultural 
district; . . . the principal advantages of the distriet will insure 
settlement by immigrants who desire to engage in grain farming. 

.. The rainfall in northern Alberta during the summer months 
is sufficient to insure good erops.” Concerning the distriet of Sas- 
katchewan, Mr. Davis quotes a remark about some of the wooded 
portion beimg unsuited to the immediate requirements of settle- 
nient, as if it apphed to the whole district, and deliberately omits 
the following: “ The southern half of the district” (Saskatehewan) 
“is traversed from east to west by the Saskatchewan River, and the 
valley of this important stream, with the country immediately adja- 
cent thereto, has long been famed as a desirable field for immigra- 
tion.” With reference to precipitation, Mr. Davis has so garbled 
his extracts as to convey the impression that the handbook states 
that over the greater part of the Northwest the rainfall is not suffi- 
cient for the pursuit of agriculture, whereas what the book really 
savs is, “So far as the Canadian Northwest is coneerned, out of 
about two hundred million aeres of land between the Red River of 
the North to the Rocky Mountains, available for agricultural and 
pastoral purposes, not more than about one fourth, or fifty million 
acres in all, require the artificial appheation of water.” 

Mr. Davis’s attempts to prejudice the interests of the North- 
west by remarks on the severity of the climate do not need serious 
attention; the experience of the inhabitants and the annnal pro- 
duetion of the country speak for themselves, and it is well under- 
stood that mere therinometer readings afford little indication in 
themselves of the nature of a climate, and that temperatures unen- 
durable in some countries are enjovable, salubrious, and adyan- 
tageous In others. Tt seems difficult te believe that Mr. Davis ever 
wrote the following sentence, but having written it, it would be 
well if he would take it to heart: “ Truly ‘honesty is the best pol- 


icv? in the employment of statistics, whether by scientists, by plain 
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people, or by professional statisticians; while the ability to eschew 
bucket-shop methods, to read correctly, to state facts and to state 
them clearly, and to criticise with intelligence and entire fairness, 
is especially desirable.” 

Sir W. Crookes is not content with reducing Canada’s wheat 
resources to an insignificant minimum, but he must also retard as 
much as possible the development even of the small area that he 
admits to exist, for he says: “The development of this promising 
area necessarily must be slow, since prairie land can not be laid 
under wheat in advance of a population sufficient to supply the 
needful labor at seed time and harvest. As population increases 
so do home demands for wheat.” To say that prairie land can not 
be laid under wheat in advance of population, and that as popula- 
tion increases so do home demands for wheat, are mere truisms, but 
it is Incorrect to say that therefore the development must be slow. 
The rate of development depends entirely upon the rate of increase 
of population, and that increase depends upon the price of wheat, 
and the area of production will increase concurrently with the de- 
mand, According to Mr. Davis—and we will assume that his figures 
are in this ease correct—the population in the United States in four- 
teen vears from 1871 increased forty-four per cent and the culti- 
vated area one hundred and twelve per cent, and, if that was the 
case, no estimates, however trustworthy, could have provided for 
such results. 

Jt has been perfectly true, as Sir W. Crookes savs, that as the 
wheat area of Manitoba and the Northwest increased, the wheat 
area of Ontario and the eastern provinces decreased, but this was 
in consequence of the continued low price of wheat, which led the 
farmers of Ontario to turn their attention more and more to dairy 
and mixed farming, substituting hav and root crops for wheat and 
barley, until the province became a dairying rather than a cereal- 
producing country; but that this was a movement to suit the times, 
and that the area available for wheat is no less in consequence, is 
evidenced by the rapid increase in the wheat acreage in the last 
two vears. The farmer produces what pays him best, and it is 
certain that before Sir W. Crookes’s failure of the wheat supply 
comes to pass prices will have been such that every acre of Jand 
suitable for wheat and that can be spared from other uses will 
have been taken advantage of; and if this is not the ease, then 
some other staple for food will have been substituted, which will 
necessarily change the whole economic situation as viewed at 
present. : 

It is also true that “thus far performance has lagged behind 
promise,” but the reasons for this are the same, and in the low 
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values we find a ready explanation of the apparent lack of progress. 
What inducement has the immigrant had of late years to take up 
land for, or the farmer to grow, wheat that he could hardly sell for 
the actual cost of production? And yet Sir W. Crookes would argue 
that beeause the land has not been utilized for this particular pur- 
pose the land can not be there, and that land upon which wheat 
once was grown, but which is now employed for other purposes, can 
never again be included in the wheat-bearing area. 

Progress may appear to have been slow, but it has kept pace 
with the demand, and in any case has been considerably more 
rapid than Sir W. Crookes allows. He says, “ The wheat-bearing 
area of all Canada has increased less than 500,000 acres since 
1884,” whereas the actual increase since 1880 has been over 
1,100,000 acres, and since 1890 upward of 760,000 acres. The 
area under wheat in Canada in 1898 was 8,508,540 acres, so that 
Sir W. Crookes only allows for an increase of 2,500,000 acres in 
the next twelve years. Perhaps it will not be as much, but if it 
is not, it will only be putting the predicted day of famine still far- 
ther away, and will prove nothing more than the fact that the 
state of the market has not warranted any more extended cul- 
tivation. 

The statements made by Sir W. Crookes about the wheat acre- 
age in the States are as incorrect as those about Canada, for he 
says, in his letter to The Times of December 8, 1898, that “the 
whole wheat acreage in the United States is less than it was fifteen 
vears ago,” whereas the official figures for 1897 and 1898, which 
were before him at the time, told him that the wheat acreage in 
1897 was 8,000,000 acres in excess of the average of the preceding 
fifteen years, and in 1898 was in the neighborhood of 5,000,000 
acres in excess of any year in the history of that country. Do not 
the fluctuations in the wheat acreage of the United States in recent 
years prove conclusively that they were solely the result of the 
movement of prices, and had no bearing whatever on the question 
of exhaustion of land? Under the depressing influence of an un- 
profitable market, the wheat area fell from 39,900,000 acres in 1891 
to 34,000,000 acres in 1895, but, under the stimulus of a substan- 
tial appreciation, increased again, in three years, to 44,000,000 
acres. If, in spite of a rising and remuncrative market, the area 
had remained stationary or shown signs of decrease, it would have 
heen in order to call attention to the fact as indicating exhaus- 
tion; but when, in immediate response to a rising market, the arca 
inercases by leaps and bounds, the question of exhaustion be- 
comes less and less one of actnal probability, and more and more 
one of theoretical possibility. A precisely similar line of reason- 
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ing is applicable to the fluctuations in the province of Ontario, and 
goes to show just as elearly that the decrease in area has had ab- 
solutely no bearing on the wheat-produecing capabilities of the 
provinee. 

“ A permanently high price for wheat is, I fear, a calamity that 
ere long must be faced,” says Sir W. Crookes; but, with due defer- 
ence to so great an authority, I believe that the day of a perma- 
nent high price for wheat is yet far distant. There will be appre- 
clations undoubtedly, but the sourees of supply as yet undrawn 
upon are so great that it will be long before those appreciations are 
of any prolonged duration; but in the meantime they mean periods 
of great prosperity to the farmer and therefore to the world. Is 
a higher price for wheat such an unmixed calamity, after all? Has 
the average consumer of wheat benefited by the low price of wheat 
of late years in proportion to the hardships endured by the pro- 
ducer? I think not. Let those who are qualified by literary and 
scientific knowledge point out if they will the possibility, or even 
perhaps the probability, of at some period in the future the time 
coming when there may be, if present conditions continue to exist, 
a searcity in the wheat supply, and urge as strongly as they like the 
advisability of taking steps in good time to prevent such a calamity; 
but nothing is to be gained by frightening the world with predic- 
tions of evil based only on a series of unfounded assertions, mathe- 
matical calculations, and “purely speculative computations.” 
When, if ever, the day of seareity will eome is unknown. That it 
is yet far off appears to be tolerably certain; but it is sufficient for 
the purposes of this article that it should be understood that Sir W. 
Crookes’s statements concerning the wheat area of Canada are ab- 
solutely unreliable and incorrect, and that there are millions of 
acres of good wheat land waiting for oceupation by the surplus 
population of the world, which, when under cultivation, will assist 
in deferring for many years the threatened day of famine. 


Dr. Svex Hepry, in his account of travel through Asia, mentions as the 
most remarkable feature in the central region of internal drainage (in 
which the rivers drain into inland lakes) “the process of leveling which 
goes on unceasingly. The detritus which results from the disintegrating 
action of the weather, and the more or less mechanical ageney of the 
wind and water and gravity, is constantly being carried down from the 
mountains all round its borders toward the lower parts of its depressions, 
and being deposited there. In this way the natural inequalities in the 
configuration of the ground are being gradually smoothed away.” Mr. 
Curzon refers to the same phenomenon in the central distriets of the 
Pamirs—the process being the exact reverse to that where the streams hew 
out deep ravines in their course to the sea-going river. 
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BEST METHODS OF TAXATION. 
By tue Large Hox, DAVID A, WELLS. 
PART III (concluded). 


HE universal and admitted failure of the general property tax 
to attain good results and the great difficulty, indeed the impos- 
sibility, of reducing it to a form in which it can operate with effi- 
cieney and an approach to justice, must lead to its abolition and the 
gradual substitution of other and more simple taxes. However well 
adapted to a community in which the taxable property was in evi- 
dence and easily assessed for purposes of taxation, 1t becomes anti- 
quated, unequal, and inquisitorial in a people where credit and credit 
investments have been highly developed, and where the greater so- 
clal activities, whether in ecommerce or industry, transportation or 
production, are conducted by corporations issuing various kinds of 
securities, none of which ean easily be reached by a taxing authority 
away from the center of incorporation. To undertake to include 
these sceurities, evidences of debt, or obligations in a general prop- 
erty tax is to mvite evasion, put a heavy inducement on concealment, 
and, whenever effective, to give rise to shocking equalities of bur- 
den. The widow and orphan, whose property is in the hands of a 
trustee, pay the full tax; in any other direction the holder of stocks 
or bonds, money or notes, escapes according to the elasticity of his 
conscience. The very exemptions recognized by law give an oppor- 
tunity for new evasions, based upon analogy or upon some techni- 
eality under which the business is conducted. Bonds of the United 
States, the legal-tender notes, or money are beyond the reach of 
State authorities for the purpose of taxation, In the same category 
come also all imported goods in original packages, in the possession 
of the importers, and all property in transit. These exemptions 
alone amount to thousands of millions of dollars, and the tendency 
has been to increase the number of items exempted. But every 
such exception under the law adds to the burdens of the honest tax- 
payer, and every evasion of taxation also renders his charge the 
ereater,  THlere is not distributive justice, bint concentrated in- 
justice. 

Another large proportion of the personal property owned by the 
citizens of the State is of the most intangible character, and in great 
part invisible and incorporeal, such, for instance, as negotiable in- 
struments in the form of bills of exchange, State, municipal, and 
corporate bonds, and, if actually situated in other States, exempt 
from taxation where they are held; acknowledgments of individnal 
indebtedness, and a number of similar matters, All property of this 
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character is, through a great variety of cireumstances, constantly 
fluctuating in value; is offset by indebtedness which may never be 
the same one hour with another; is easy to transfer, and by sinple 
delivery is, in fact, transferred continually from one locality to an- 
other, and from the protection and laws of one State to the sover- 
eignty and jurisdiction of some other. It is not to be wondered, 
therefore, that all attempts to value and assess this description of 
property have proved exceedingly unsatisfactory, and that nearly 
every civilized community, with the exception of the States of the 
Federal Union, have long ago abandoned the project as something 
wholly inexpedient and impracticable. 

The differences among the States in the interpretation of resi- 
dence, of the situs of the property taxed, are also an objection to 
this system and an obstacle to its application. The want of uni- 
formity can not be abolished by enactments of law, because absolute 
uniformity of laws would not insure as uniform interpretation of 
their provisions. The rules for assessment are uniform for the 
officers of a State, but the returns made involve such differences in 
the application of the rules that one is forced to the conclusion that 
a misunderstanding of the spirit of the law exists, coloring differ- 
ently the view of each returning officer. Discrimination against 
the county or municipality and discrimination against the individual 
are to be met at every turn. No wording of the law can eliminate 
this personal judgment of each assessing authority, and the super- 
vision of the returns by State boards of equalization has introduced 
an even greater departure from justice, as a majority, based upon 
selfish interests, may be had, and its decision may readily be de- 
fended as based upon good and sufficient reasons. An appeal to the 
last resort, the higher courts, may produce redress against unjust 
assessments, but each ease must be decided upon its merits, and only 
under very exceptional cireumstances—as in the recent case at 
Tarrytown, New York, where striking and general, even personal, 
spite had been shown in the tax levv—can a number of taxpayers 
find it their interest to combine and carry the question into the 
courts for adjudication. 

Imperfect in theory, the machinery of the general property tax 
isimperfect. With at present fully two thirds of the personal prop- 
erty of the State exempted from taxation by law or by circumstances 
growing out of its condition, or the natural depravity and selfish- 
ness of the average taxpaver, and with a large part of the other 
third exempted by competing nations or neighboring States, what 
beeomes of the theory so generally accepted in the United States 
that in order to tax equitably it is necessary to tax everything? A 
very slight examination leads to the conclusion that it is the most 
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imperfect system of taxation that ever existed; that, with the ex- 
ception of moneyed corporations, it is a mere voluntary assessment, 
which may be diminished at any time by an offset of indebtedness 
which the law invites the taxpayers to increase ad infinitum, bor- 
rowing on pledge of corporate stocks, United States bonds, legal- 
tender notes, ete., all exempt from taxation; that its administration 
in respect to justice and equity is a farce and more uncertain and 
hazardous than the chances of the gaming table; and that its con- 
tinuance is more provocative of immorality and more obstructive 
of material development than any one agency that ean possibly be 
mentioned, <A stringent enforcement only leads to greater per- 
versions and a wider evasion. A lax enforeement does not re- 
duce its inequalities and general want of application to actual 
conditions. * 

The problem, then, is what taxes to introduce in place of this 
confessed failure of the general property tax. 

There can be little doubt that the desire for greater simplicity 
in taxation is generally felt, and in part put into practice. The 
mass of various kinds of imposts, added without any system or real 
connection or relation one to another, has often resulted in so large a 
number of charges on Government account as to defeat itself. The 
Freneh taxes at the end of the last century, with their added fault 
of inequality and injustice in distribution, led naturally to the the- 
ory of a single tax—the impot unique of the physiocrats—which 
did not become a fact, yet registered the protest against the multi- 
plicity and erying oppressiveness of the remains of feudal dues and 
fiscal experiments undertaken under the stress of an empty treasury. 
So it has been noted at the present time that where an opportunity 
has offered there is a tendeney in European countries to simplify 
their taxes, and, as in the ease of Switzerland, prepare the way for 
income and property taxes. It is a greater dependence on such 
direct taxes in place of indirect taxes that has distinguished the 
great fiscal changes in recent years. Germany may have wished to 
establish a brandy monopoly, and Russia may resort to a monopoly 
of the manufacture and sale of distilled spirits. But England in- 
ereases her death duties, Franee and the United States seck to frame 


* The commis-ioners ‘have no confidenee in any system of inquisition or system which 
requires assessors to be clairvoyvants; to ascertain things impossible to be ascertained by 
the agencies provided in the law; to ascertain the indebtedness of the taxpayer; to ascer- 
tain or know who is the owner of property at a given time that ean he and is transferred 
hourly from owner to owner by telegraph or lightning, and that nay be transported into or 
out of the jurisdiction of the assessor with the rapidity of steam, or that requires assessors 
ov taxpasers to Inake assessinents on evidence not admissible in any court, civil or eriminal, 
in any civilized country where witches are not tried and eondemned by caprice or malice on 


village or neighborhood gossip.” 
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acceptable taxes on income, and Switzerland succceds in modifying 
her system in the line of direct taxes. 

There is an earnest movement in favor of a single tax on the 
value of land, exclusive of other real property connected with it. 
As involving a question of abstract justice the proposition has much 
m1 its favor, but it can not be denied that practical obstacles oppose 
its adoption. The recent commission on taxation in Massachusetts 
thus treats of it: “It proposes virtually a radical change in the 
ownership of land, and therefore a revolution in the entire social 
body. In this form of taxation all revenue from land alone is to 
be appropriated—that is, the beneficial ownership of Jand is to cease. 
Whether or not this system, if it had been adopted at the outset 
and had since been maintained, would have been to the public ad- 
vantage may be an open question, but it would ecrtainly seem to 
be too late now to turn to it in the manner proposed. In any event, 
it involves properly not questions of taxation, but questions as to 
the advantage or disadvantage of private property in land.” * 

If securities are to be taxed, the methods adopted should avoid a 
double taxation, and an attempt to reach capital outside of the 
State. It is evident that a State, like Massachusetts, which taxes 
the foreign holder of shares in its corporations as well as the shares 
of foreign corporations held by its own citizens, is inviting a dan- 
gerous reprisal from other States. “ Wherever the owner may be, 
if the corporation is chartered within the State the Commonwealth 
colleets the tax on the shares. Wherever the corporation may be, if 
the owner is within the State the Commonwealth also collects the tax 
Gn theory of law at least).” If this be the best possible system, and 
it is supposed Massachusetts assumes it to be, general double taxation 
would follow its adoption by the other States. The effort to earry 
this rule into practice proves its injustice as well as futility. The 
most searching and inquisitorial methods of seeking sueh property 
will not avail to reach a good part of it, and this results in adding 
inequality of burden to its other difficulties. Evasion is too simple 
a process to be unused, and the heavier the rate of tax the greater 
will be the resort to evasion and even to perjury, express or implied. 
The fundamental eause of the failure lies in this, “ the endeavor to 
tax securities, which are no more than evidences of ownership or 
interest in property, and which’ offer the easiest means of conceal- 
ment and evasion, by the same methods and at the same rate as 
tangible property situated on the spot.” 

This inherent diffieulty ean be eured only by abandoning the 
attempt to tax direetly securities or evidences of debt, representing 
ownership or interest in property beyond the limits of the taxing 


* Report of the Massachusetts Commission, 1897, p. 74. 
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authority. In the ease of the seeurities of home companies they 
may be readily taxed at the source, but in the case of foreign cor- 
porations it is only by methods almost revolting in their injustice 
and treatment of the taxpayer that even a partial success can be 
secured. The dependence upon the sworn statement or declara- 
tion of the taxpayer is known to be extremely faulty and to offer a 
premiun on untruthfulness. So long as this dependence is retained 
in whole or in part in a system for taxing personal property, the 
results must be unsatisfactory. The most judicious, even if it seems 
the most radical, remedy is to abandon the taxation of securities. 
Certainly it would be well to put an end to the Massachusetts plan 
of taxing securities representing property outside of the State, for 
that involves double taxation wherever it has been possible to mm- 
pose the tax. What ean be reached only by methods at all times 
trying and diffieult, and sometimes very demoralizing, should not 
he permitted to remain a permanent feature of the revenue system 
of atte: 

The New York commission of 1870 proposed to limit the State 
taxes to a very few number of objects. That they be “levied on 
a comparatively broad basis—like real estate—with eertainty, pro- 
portionality, and uniformity on a few items of property, lke the 
franchises of all moneyed corporations enjoving the same privileges 
within the State, and on fixed and unvarying signs of property, like 
rental values of buildings ”’—such was the scheme proposed. The 
leading object to be attained was equality of burdens, and a second 
object of quite as great importance, was simplicity in assessment and 
collection, Granting that real estate, lands, and buildings were 
taxed ona full and fair market valuation, and that corporations con- 
tributed their share toward the expenses of the State, 1t remained to 
devise a tax that should reach all other forms of property that eould 
be properly and easily assessed. ‘This tax was to be known as the 
“Tnulding-oceupaney ” tax, and was to be levied on an additional 
assessment of a sum equal to three times the annual rent or rental 


ralne of all the buildings on the land.* Nearly tlirty years later 


* The New York commission of 1870 submitted two propositions on this point: 


1. Tax the house or building as real estate separately, at the same rate of valuation as 
the land—that is, fifty per cent—and then assuming that the value of the house or build- 
ine, irrespective of its contents, be such contents furniture, machinery, or any other chattels 
whatsoever, is the sign or index which the owner or occupier puts out of his personal prop- 
erty, tax the house or building on a valuation of fifty per cent additional to its real estate 
valuation, as the representative value of such personal property 5 or, in other words, tax the 
land separately on fifty per cent of its fair marketable valuation, and tax the building apart 
from the land, as representing the owners personal property, on a ful? valuation, as indi- 
eated by the rent actually paid for it or its estimated rental value, Or— 

2. Tax buildings conjointly with land as real estate at a uniform valuation; and then as 
the equivalent for all taxation on personal property, tax the occupier, be he owner or tenant 
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the Massachusetts commission proposed a modified form of this tax. 
An annual rental value of four hundred dollars was to be exempt 
from taxation, but ten per cent was to be levied on all rental values 
in excess of that amount. 

“The advantages of a tax on house rentals,” said the commis- 
sion, “can be easily stated. It is clear, almost impossible of evasion, 
easy of administration, well fitted to yield a revenue for local uses, 
and certain to yield such a revenue. It is clear, because the rental 
value of a house is comparatively easy to ascertain. ‘The tax is 
based on a part of a man’s affairs which he publishes to all the world. 
It requires no inquisition and no inquiry into private matters; it uses 
simply the evidence of a man’s means which he already offers.” * 
If this tax were to be given it would be possible to wipe out all the 
tax on incomes from “ profession, trade, or employment,” to abolish 
the existing assessments on personal property. The effeets would 
be far-reaching. If loans of money are free from taxation, the 
purehasing power of money in the same degree must diminish, which 
simply means that the purchasing power of farms and products of 
farms for money must to the same extent increase; hence, the bor- 
rower on bond and mortgage will not be subject to double taxation 
—first, in the form of inereased rate of interest, and then in taxa- 
tion of his real estate—and hence the farmer or landowner who is 
not in the habit of either lending or borrowing money will find his 
ability to meet additional taxation on his land increased im addi- 
tional value of land and products of land im proportion as the tax 
is removed from money at interest. Also, the exemption of the 
products of farms and things consumed on farms from taxation will 
give a corresponding increased value to compensate for the “ build- 
ing-oceupaney ” tax. Tenants controlled by all-pervading natural 
laws ean and will give inereased rents, 1f their personal property is 
exempt prinarily from taxation. The average profits of money at 
interest or of dealings in visible personal property free from taxa- 
tion can not exceed, for any considerable length of time, the average 
profits of real estate, risk of investment and skill in management 
taken into consideration; and therefore the real pressure of taxa- 
tion under the proposed system will finally be, hke atmospherie pres- 
sure or pressure of water, on all sides, and by a natural untform 
law exeeuted upon all property in every form used and consumed in 
the State. Persons must occupy buildings and business must be 


of any building or portion of any building used as a dwelling, or for any other purpose, on 
a valuation of three times the rental or rental value of the premises oecupied. Tenement 
houses ocenpied by more than ove family, or tenement houses having a rental value not in 
exeess of a fixed sum, to be taxed to the owner as oecupier.— Report, p. 107, 

* Massachusetts Report, p. 106. 
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done in buildings, and through these visible instrumentalities eapi- 
tal ean be reached by a rule of fractional uniformity, and by a sim- 
ple, plain, and economical method of assessment and collection. 

This building-oceupaney tax, or tax on rental value, does not 
preelude a supplementary tax on corporations. 

Much has been said of the onerous burdens of taxation en- 
dured by individuals compared with those of corporations, and es- 
peeially corporations enjoying certain rights or franchises in pub- 
lic streets and highways or corporations of a more or less public 
character. The phenomenal growth of munieipalities has been one 
of the notable social movements of the last twenty-five years. The 
drift of population from the country districts to cities has increased 
with each year, and finds an explanation in many causes. The op- 
portunities offered in a city for advaneement are greater and more 
numerous; the monotony of the farm life does not keep the young 
at home, but drives them for excitement and profit to the great cen- 
ters of population. The economic changes of a half century also 
have their influence. The competition of new regions, better 
adapted for certain cultures on a commercial seale, has redueed the 
profitableness of older and more settled localities, where compara- 
tively costly methods must be resorted to if the fertility of the land 
is to be maintained. The wheat ficlds of the West narrowed the 
margin of profit in New England farming, while the sheep and cattle 
ranges of the West made it impossible for the same quality of live 
stock to be raised for profit in the East. Farms were abandoned, 
and the younger blood went West to grow up with the country, or 
into the cities to strnegle for a living. Further, the advances in 
agriculture, the application of more productive methods, and the 
introduction of machinery have redueed the demand for labor in 
the rural districts, and this has led to a migration to the cities. 

The result of this has been an immense development of city life, 
and with it an ever-increasing field for investment in corporate 
activities. The supply of water is usually in the eity’s control, but 
the manufacture and sale of gas, the production and distribution of 
electricity, the street railways, telegraph, and telephone interests 
are private corporations formed for profit and using more or less the 
public highways in the conduct of their various enterprises. A 
grant of a street or highway for a railway or eleetric-wire subway 
generally involves a monopoly of that use, and the privilege or fran- 
chise may become more valuable with the mere growth in the popu- 
lation of the cities. Assured against an immediate eompetition, 
there is a steady increment in the value of the franehise, and in 
the ease of a true monopoly there seems to be no limits to its pos- 
sible growth. 
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An instance of this nature is so striking in its relations and so 
pertinent to the present discussion that attention is asked to it. In 
the reign of James I water was supplied by two or three conduits in 
the principal strects of London, and the river and suburban springs 
were the sources of supply. Large buildings were furnished with 
water by tapping these conduits with leaden pipes, but other build- 
ings and houses were supplied by “ tankard bearers,” who brought 
water daily. A jeweler of the city, IIngh Myddleton by name, 
believed something better could be done, and he proposed to bring 
water from Hertfordshire by a “new river.” He embarked in the 
undertaking, sank his fortune in its conduct, and appealed to the 
king for assistance. James granted this aid, taking one half of the 
shares of the company—thirty-six out of the seventy-two shares 
into which it was divided. The shares that remained received the 
name of “ adventurer’s moiety.” The work was completed in 1618, 
and water was then let into the city. 

So little was the measure appreciated that its first years were 
troublous ones for the shareholders. The squires objected to the 
river, believing it would overflow their lands or reduce them to 
swamps and destroy the roads. The city residents adopted the use 
of the water slowly. The shares were nominally worth £100 apiece, 
but for nearly twenty years the income was only 12s., or $3, per 
share. Jn 1736 a share was valued at £115 10s., and by 1800 it had 
risen to £431 8s. With the first years of this century the company 
prospered, and its benefits were widely applied, reflecting this change 
in the value of its capital. In 1820 a share was worth £11,500 
and in 1878 the fraction of a share was sold at a rate which made 
a full share worth £91,000. In 1888 the dividend distributed to 
each share was £2,610. Eleven years later, in July, 1889, a single 
share was sold for £122,800, or nearly $600,000. The nominal 
capital of the company in 1884 was £3,369,000, and besides its water 
franchise it holds large estates and valuable properties. While the 
actual real estate controlled by the corporation accounts for some 
of this remarkable rise in the value of the shares, a greater and more 
lasting cause was the possession of an almost exclusive privilege or 
franchise which assured a handsome and ever-increasing return on 
the investment. Had all the other property been deducted from 
the statement of the company’s assets, there would have remained 
this intangible and unmeasurable right created and conceded by its 
charter and long usance. 

A definition of a franchise has been given by the Supreme Court 
in terms of sufficient general accuracy to be adopted: “ A franchise 
is a right, privilege, or power of ‘public concern which ought not to 
be exercised by private individuals at their mere will and pleasure, 
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but which should be reserved for public control and administration, 
elther by the Government directly or by public agents aeting under 
such eonditions and regulations as the Government may impose in 
the public interest and for the pubhe security.” * A necessary con- 
dition, then, is a pubhe interest in the occupation or privileges to 
be followed. The good will of a person or individual trader is not 
a franchise in this sense, though a franchise may be enjoyed by an 
individual as well as by a corporation, and good will may rest upon 
the privilege implied in the franchise. 

The recognition of franchises, a species of property “ as invisible 
and intangible as the soul in a man’s body,” as a proper object for 
taxation is now beyond any dispute. It is peculiarly appropriate as 
a source of revenue for the exelusive use of the State, inasmueh as 
the grant of franchises emanates from the State in its sovereign 
capacity. In the case of Morgan vs. the State of Louisiana, Justice 
Field, of the Supreme Court of the United States, said: “ The fran- 
chises of a railroad corporation are rights or privileges which are 
essential to the operation of the corporation and without whieh its 
roads and works would be of little value, such as the franehise to 
run cars, to take tolls, to appropriate earth and gravel for the bed 
of its road, or water for its engines, and the hke. They are posi- 
tive rights or privileges, without the possession of which the road 
vr company could not be successfully worked. Immunity froim 
taxation is not one of them.” + Further, the extent to which this 
taxation of franchises may be carried rests entirely in the discretion 
of the taxing power, subject only to constitutional restrictions. 

The great difhculty in applying such a tax hes in the methods 
of reaching an understanding on the value of the franelise. How 
can this indefinite something be made visible on the tax books? In 
many instances the franchise may be regarded as inseparable from 
the real property of the corporation. The rails of a tramway, the 
poles and wires of a telegraph company, the pipes and conduits of a 
gas company, are real and tangible things, necessary to a proper 
conduct to the respective functions of the corporations. But the 
right to lay tracks in the public streets, to sink pipes under the 
strects, or to string wires overhead is as necessary a possession and 
as essential to the performance of what the corporation was ereated 
to accomplish. Whether this permits the franchise to be regarded 
as “real estate ” and so offers it for taxation is a question of some 
theoretical interest, but of little practical importance.{ Unless the 


* California os, Southern Pacific Railroad, 127 UL &., 40. 

+93 UL S. Reports, pp. 217. 224. 

t A recent law of New York is very full on this point: 

“The terms ‘land, ‘real estate, and ‘real property,’ as used in this chapter, include 
the land itself above and under the water, all buildings and other articles and structures, 
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franchise is regarded in this way, as belonging to real estate, or as 
forming a taxable entity apart from other property, it would be 
simpler to reach it through a corporation tax in one of the many 
Ways open for applying that tax. 

Enough has been said to demonstrate the extremely faulty con- 
dition of tax methods in the United States. Uniformity is highly 
desirable, but equality of burden is even more to be desired. The 
advances in this direction have been few, and accomplished only 
partially in a few States. The machinery for making assessments 
is only a part of the problem, as the intention of the law, the spirit 
of the aet, is of even higher importance in securing justice and mod- 
eration. If these essays, incomplete as they must of necessity be, 
have led to a better comprehension of the chaotie condition exist- 
ing now and of the difficulties to be overcome, their object will have 
been attained. The remedy may be left for time to effect. 


Ty connection with the celebration of the centenary of the death of the 
naturalist Lazaro Spallanzani, at Reggio, Italy, in February last, a booklet 
has been published containing articles on various aspects of the life and 
work of Spallanzani and matters associated with him. Among the au- 
thors represented are Mantegazza, Ferrari, and others well known in 
Italian science. 


substructures, and superstruetures, ereeted upon, under, or above, or affixed to the same; 
all wharves and piers, including the value of the right to colleet wharfage, eranage, or 
doekage thereon ; all bridges, all telegraph lines, wires, poles, and appurtenances; all sup- 
ports and inclosures for clectrieal conductors and other appurtenances upon, abore, and 
underground ; all surface, underground, or elevated railroads, ineluding the value of all 
franchises, rights or permission to construct, maintain, or operate the same in, under, above, 
on, or through streets, highways, or publie places; all railroad structures, substructures, and 
superstructures, tracks, and the iron thereon, branches, switches, and other fixtures per- 
mitted or authorized to be made, laid, or placed on, upon, above, or under any publie or 
private road, street, or grounds; all mains, pipes, and tanks laid or placed in, upon, above, 
or under any public or private street or place for conducting steam, heat, water, oil, elec- 
tricity, or any property, substance, or product capable of transportation or eonveyance 
therein, or that is proteeted thereby, ineluding the value of all franchises, rights, authority, 
or permission to construet, maintain, or operate in, under, above, upon, or through any 
streets, highways, or publie places, any mains, pipes, tanks, conduits, or wires, with their 
appurtenances, for conducting water, steam, heat, light, power, gas, oil, or other substance, 
or electricity for telegraphic, telephonic, or other purposes ; all trees and underwood grow- 
ing upon land, and all mines, mimmerals, quarries, and fossils in and under the same, except 
mines belonging to the State. <A franchise, right, authority, or permission, spccified in this 
subdivision, shall for the purposes of taxation be known as a ‘special franchise.’ A speeial 
franchise shall be deemed to inelude the value of the tangible property of a person, copart- 
nership, association, or corporation, situated in, upon, under, or above any street, highway, 
publie place, or public waters, in connection with the speeial franehise. The tangible prop- 
erty so included shall be taxed as a part of the special franchise.” The reason for classing 
franchises as real estate was that under thé existing laws of New York a franchise could 
not be assessed as personal property, as the bonded debt could then be deducted, leaving 
little or nothing to be taxed. 
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BACON'S IDOLS: A COMMENTARY. 


By WILLIAM HENRY HUDSON, 
PROFESSOR OF ENGLISH LITERATURE IN THE LELAND STANFORD JUNIOR UNIVERSITY, 


N the first book of the Novwm Organon the great leader of the 
new philosophy undertook to set forth the dangers and diffieul- 
ties which stand always in the way of clear and fruitful thought. 
Conseious that he was breaking entirely with the schools of the past, 
and ambitious of laying the firm foundations on which all future 
inquirers would have to build, it was natural that Baeon should 
pause on the threshold of his vast enterprise to take stoek of the 
mental weaknesses which had rendered futile the labors of earlier 
thinkers, and which, if not carefully guarded against, would jeop- 
ardize the efforts of times to come. That the understanding may 
direct itself effeetively to the search for truth it is neeessary, he 
insisted, that it should have a full apprehension of the lapses to 
which it is ever hable, the obstacles with whieh it will constantly 
have to contend. <A vague sense of peril is not enough. As a first 
condition of healthy intelleetual aetivity we must learn to know 
our frailties for what they really are, estimate their consequences, 
and probe the seerets of their power. 
3acon’s statement of the sourees of error and vain philosophiz- 
ing is regarded by him as merely the pars destruens or negative por- 
tion of his work—as it were, “ the clearing of the threshing floor.” 
But his aphorisms are packed close with solid and substantial 
thought, and well deserve the attention of all who would seriously 
devote themselves to the intelleetual hfe. “True philosophy,” as 
he conceived it, “is that which is the faithful echo of the voice of 
the world, which is written in some sort under the direction of 
things, which adds nothing of itself, which is only the rebound, the 
reflection of reality.” To reaeh for ourselves, as nearly as we may, 
a philosophy which shall meet the terms of this exigent definition 
is, or should be, one chief purpose of our study and our thought. 
We may very well ask, then, what help so great and suggestive a 
thinker may give us on our way. 

With his characteristic fondness for faneiful phraseology, Bacon 
deseribes the causes whieh distort our mental vision as [dola—idols 
or phantoms of the mind.* Of such he distinguishes four elasses, 
which he ealls, respectively: Idols of the Tribe (dola Tribus); 
Idols of the Cave (Idola Specus); Idols of the Market Plaee (dola 


* Tdola (Greek ef8dAa), though commonly rendered idols, would here undoubtedly be 
more correctly translated phantoms or specters. With this explanation, however, I shall 


usually employ the more familiar word. 
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Fori); and Idols of the Theater (Idola Theatri). It is not to be 
claimed for Bacon’s analysis that it is exhaustive or always scien- 
tifieally exact. In many places, too, it opens up difficult philosophic 
questions, which for the present must be disregarded. But, as Pro- 
fessor Fowler has said, there is something about his diction, “ his 
quaintness of expression, and his power of illustration which lays 
hold of the mind and lodges itself in the memory in a way which we 
ean hardly find paralleled in any other writer, except it be Shake- 
speare.” * Moreover, though he often deals with matters of merely 
technical and temporary interest, his leading thoughts are of perma- 
nent and universal applicability. Let us see, then, what suggestions 
we can gather from a brief consideration of his Idols, one by one. 

Idols of the Tribe are so called beeause they “ have their founda- 
tion in human nature itself’’; in other words, they are the pre- 
possessions and proclivities which belong to men as men, and as such 
are common to the whole race or tribe. “ Let men please them- 
selves as they will,” says Bacon, “in admiring and almost adoring 
the human mind, this is certain: that as an uneven mirror distorts 
the rays of objeets according to its own figure and section, so the 
mind, when it reeeives impressions of objects through the sense, 
ean not be trusted to report them truly, but in forming its notions 
Mixes up its own nature with the nature of things.” In many lines 
of thought there is no more pregnant source of fallacy and confu- 
sion than the tendeney, innate in all and seldom properly checked, 
to aecept man as the measure of all things, and to translate the 
entire universe into terms of our own lives. Theology, though it 
is slowly outgrowing its eruder anthropomorphism, still talks about 
the “will” of God, an “ intelligent ” First Cause, the “moral gov- 
ernor,” and “lawgiver ”; and outside theology we have ample evi- 
denee of the persisteney with which we humanize and personify 
Nature by endowing it with attributes belonging to ourselves. Dar- 
win confessed that he found it difficult to avoid this tendency.¢ It 
is a pitfall into which men constantly stumble in their attempts to 
interpret the processes at work about them. 

One important result of our habit of thus forcing the universe 
to beeome “the bond-slave of human thought” is to be found, as 
Bacon notes, in our proneness to “suppose the existence of more 
order and regularity in the world ” than is actually to be discovered 
there. While we read design and purpose into the phenomena of 
Nature because we are conscious of design and purpose in our own 
activities, thus allowing ourselves to drift into the metaphysieal 
doctrine of Final Causes, we also do our best to bring Nature’s mul- 


* Novum Organon, edited by Thomas Fowler, introduction, p. 182. 
+ Animals and Plants under Domestication, vol. i, p. 6. 
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titudinous operations into such definite formulas as will satisfy our 
love of plan and symmetry. We are not content till we can sys- 
tematize and digest, whence our eontinual recourse to loose analo- 
eies and fanciful resemblances. We start from an imagined neees- 
sity of order, or from some coneeption of things attractive beeause 
of its apparent simplicity, and then reason out from this into the 
faets of Nature. Mill furnishes some telling examples. “ As late 
as the Copernican controversy it was urged, as an argument in favor 
of the true theory of the solar svstem, that it placed the fire, the 
noblest element, in the center of the universe. This was a rem- 
nant of the notion that the order of the universe must be perfeet, 
and that perfection consisted in conformity to rules of proeedure, 
either real or conventional. Again, reverting to numbers, eertain 
numbers were perfect, therefore these numbers must obtain in the 
great phenomena of Nature. Six was a perfeet number—that is, 
equal to the sum of all its factors—an additional reason why there 
must be exactly six planets. The Pythagoreans, on the other hand, 
attributed perfection to the number ten, but agreed in thinking that 
the perfeet numbers must be somehow realized in the heavens; and 
knowing only of nine heavenly bodies to make up the enumeration, 
they asserted ‘that there was an antichthon, or counter-earth, on 
the other side of the sun, invisible to us.’ Even Huygens was per- 
suaded that when the number of heavenly bodies had reached twelve 
it could not admit of any further inerease. Creative power could 
not go beyond that sacred number.” * Do these conercte illustra- 
tions of perverse reasoning strike us as ludierous? It is beeause 
they are taken from an order of ideas long since outgrown. The 
tendencies they exemplify have not been outgrown. We have only 
to keep a vigilant eye on our own mental conduct to be convinced 
that we are very apt to begin with some general notion of “ the fit- 
ness of things,” or what “ ought to be,” and to argue thence to con- 
clusions not a whit less absurd essentially than those just referred to. 

While these universal mental habits are conspicuous enough in 
the higher regions of thought and begin to play tricks with us the 
moment we undertake on our own accounts any serious speculation, 
there are other Idols of the Tribe whose influence is perhaps more 
commonly fatal. We all jump at conclusions, the mind feigning and 
supposing “all other things to be somehow, though it can not see 
how, similar to those few things by which it is surrounded ”; we all 
allow ourselves to be unduly “moved by those things most which 
strike and enter the mind simultancously and suddenly, and so fill 
the imagination.”  JTlasty judgements are thus daily and hourly 
passed on men and things, and rash generalizations permitted to 


* Lovie, ninth edition, Book V, chapter v, § 6. 
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circulate untested. Even more disastrous, perhaps, in the long run, 
is the power of prepossessions. When once, says Bacon, the human 
understanding has “ adopted an opinion (either as being the received 
opinion, or as being agreeable to itself) ” it straightway “ draws all 
things else to support and agree with it.” Illustrations may be 
found in every direction. Note, for instance, the vitality, even 
in the teeth of positive disproof, of many long-accepted and often- 
challenged ideas—belief in dreams, omens, prophecies, in provi- 
dential visitations and interpositions, in the significance of coinci- 
denees, in popular saws about natural phenomena, in quacks and 
quackery, in old wives’ tales, vulgar and pseudo-scientific. The 
story of witcheraft is only another example of the same kind, though 
written large in the chronicles of the world in letters of fire and 
blood; the human understanding had “ adopted ” a belief in witches, 
and dew “all things else to support and agree with it.” In all 
such eases of prepossession the mind sueely dwells on every 
detail that favors its accepted conclusions, while disregarding or de- 
preciating everything that tells against them; it is always, in Ba- 
con’s phrase, “ more moved and excited by affirmatives than by nega- 
tives.” Thus, we hear much of the one dream that is fulfilled, and 
of the ninety and nine that are unfulfilled—nothing. Bacon illus- 
trates this perversity by the well-known anecdote of the ancient 
eynic, which may be left to convey its own moral: “ And therefore 
it was a good answer that was made by one who, when they showed 
him hanging in a temple a picture of those who had paid their vows 
as having escaped shipwreck, and would have him say whether he 
did not now acknowledge the power of the gods— Ay,’ asked he 
again, ‘but where are they painted that were drowned after their 
vows?’ ” 

Finally, among these Idols of the Tribe we must include the 
disturbance cance by the play of feeling upon the mind. “ The 
human understanding i is no dry light, but receives an infusion from 
the will and affections, whence proceed sciences which may be called 
‘sciences as one would.’ ” We all know, to our cost, how passion 
will warp judgment; how difficult it is to see clearly when the emo- 
tions are thoroughly aroused; how tenaciously men cling to opin- 
ions they are familiar with, or would fain have to be true; how 
fiercely they contest ideas that are unfamiliar or repugnant. Had 
it been contrary to the interest of authority, observed shrewd old 
Hobbes, that the three angles of a triangle should be equal to two 
angles of a square, the fact would have been, if not disputed, yet 
cupuresed Similarly, if the passions of men had been called into 
play over the most clearly demonstrable of abstract mathematical 


* Leviathan, Part I, chapter xi, 
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truths, we may be sure that furious controversy would have attended 
the issue, and some way found to overthrow the demonstration. 
That two and two make four would have been denied had any strong 
emotion been exeited against the proposition. “ Men,” said Whate- 
ley, “ are much more anxious to have truth on their side than to be 
on the side of truth.” And the danger is greater because we are 
frequently not aware of the bias given by feeling. There are cases 
in plenty where men more or less consciously and deliberately es- 
pouse * sciences as one would,” but there are many others in which 
the emotional interference is insidious and obscure. “ Numberless, 
in short, are the ways, and sometimes imperceptible, in which the 
feelings color and infect the understanding.” 

These Idols of the Tribe are of course inherent in our intel- 
lectual constitution, and are ineradicable. ‘The simple considera- 
tion that all knowledge is relative—that by no effort and under no 
circumstances can we escape beyond the conditions and limitations 
of our own minds—suflices to show that intelligence must ever mix 
up its own nature with the nature of things, though this fact need 
not make us doubt the validity of knowledge as is sometimes hastily 
inferred. For the rest, elear recognition of these common obstacles 
to thought should put us in the way of anticipating and withstand- 
ing their more serious effects. In practice it must be our object 
to maintain watehfulness and a careful skepticism; to test evidence 
and cheek passion; to cultivate candor, flexibility, and alertness of 
mind; to avoid loose generalizations; and to be ever ready to ae- 
cept, revise, rejeet. Above all must we steadily resist the sedue- 
tions of what is ealled common sense, and overcome that mental 
inertness which too often leads us to drift unthinking along the cur- 
rent of popular opinion.* 

But, in addition to errors arising from the common intellectual 
nature of men, there are others, the sources of which are to be found 
in the idiosynerasies of the individual mind. These Bacon calls 
Idols of the Cave; + for every one, he says, “ has a cave or den of his 
own, Which refracts and discolors the light of Nature, owing either 
to his own proper and peeuliar nature; or to his education and con- 
versation with others; or to his reading of books, and the authority 
of those whom he esteems and admires; or to the differences of im- 
pressions, accordingly as they take place in a mind preoecupied and 
predisposed, or in a mind indifferent and settled; and the like.” 
This summary is comprehensive enough to indicate the character 
and point to some of the causes of individual aberrations of judg- 


* It is well to remember that if common sense had said the last word about the matter, 
the Ptolemaic theory of the universe would still stand unshaken, 
¢ The metaphor is taken from the opening of the seventh book of Plato’s Republic. 
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ment; that it does no more than this is due to the simple fact that 
the persona] bias is as varied as humanity itself, and that the de- 
flecting impulses in any given ease are to be referred to a complex 
of factors almost eluding analysis. To follow this part of the sub- 
jeet into detail would, therefore, manifestly be impossible. But 
certain of the larger and more widely influential of these disturb- 
ing forces may be roughly marked out by way of illustration. 

Jn the first place, there is what we may eall the professional bias. 
Exclusive devotion to separate lines of activity, study, or thought 
inevitably gives the mind a particular set or twist. Bacon com- 
plains that Aristotle, primarily a logician, made his natural philoso- 
phy the slave of his logic. Few specialists can escape the insula- 
tion consequent upon living too continuously in a confined area of 
problems and ideas. Their intellectual outlook is necessarily cir- 
cumscribed, facts are seen by them out of proper perspeetive, and 
one-sidedness of training and discipline renders their judgment of 
things partial and incomplete. The lawyer carries his legal, the 
theologian his theological, the scientist his scientific bent of mind 
into every Inquiry; with what grotesque results is only too fre- 
quently apparent. Aceustomed to move in a single narrow groove, 
and wholly absorbed in the contemplation of certain isolated classes 
of phenomena, they unconsciously allow their particular interests 
to dominate their thought, and impose disastrous restrictions upon 
their view of whatever lies outside their own chosen field. 

Secondly, we have the bias of nation, rank, party, sect. Here 
the mental disturbances are too numerous to permit and too obvious 
to require special exemplification. Intellectual provincialism of 
any kind is fatal to large and fertile thought, alike by limiting the 
range of our knowledge and sympathies and by inducing mental 
habits and implanting prejudices which prevent us from seeing 
things in wide relations and under a clear light. So long as our 
point of view is simply that of our country, our class, our party, or 
our church, so long, it is evident, our minds will laek the breadth 
and flexibility necessary for free inquiry, fruitful comparisons, sane 
and balaneed judgments.* 

Finally, among the Idols of the Cave “which have most effect 
in disturbing the clearness of the understanding,” mention must 
be made of the temperamental bias. Every man, it has been said, 
is born Platonist or Aristotelian; it is certain that the great divi- 
sions in thought—religious, philosophical, politieal—answer rough- 
ly to fundamental differences in human nature, and that every one 
not checked or turned aside by extraneous influences will sponta- 
neously gravitate in one or another direetion. Bacon is only re- 


* Cf. Spencer’s Introduction to the Study of Sociology, chapters viii-xii. 
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cording a fact of the commonest experience when he says that 
“there are found some minds given to an extreme admiration of 
antiquity, others to an extreme love and appetite for novelty, but 
Tew so duly tempered that they can hold the mean, neither carping 
at what has been well laid down by the ancients nor despising what 
is well introdueed by the moderns.” Many instinctively brace 
themselves against authority and tradition; by others again, what- 
ever is handed down to us by authority and tradition is for this rea- 
son alone treated with contempt. That the crowd believes a thing 
is enough to convinee this man of its truth, and that of its falsehood. 


“The vulgar thus through imitation err ; 
As oft the learned by being singular.” 


These and similar congenital differences in men’s intellectual 
constitutions might be illustrated indefinitely if it were necessary. 
A further remark of Bacon’s must, however, be quoted, for it goes 
deeper in mental analysis and touches a less obvious point. “ There 
is one principal and, as it were, radical distinction between differ- 
ent minds in respeet of philosophy and the sciences, which is this: 
that some minds are stronger and apter to mark the differences of 
things, others to mark their resemblanees. ‘The steady and acute 
mind ean fix its econtemplations and dwell and fasten on the sub- 
tlest distinctions; the lofty and discursive mind recognizes and 
puts together the finest and most general resemblances.” Men 
belonging to the former class we should call logical and eriti- 
eal; those belonging to the latter, imaginative and constructive. 
Each class tends to the excesses of its own predominant powers, 
and in each case excess interferes with calm reasoning and sound 
judgment. 

To correct the personal equation it is imperative that we should 
study ourselves conscientiously, consider dispassionately the natural 
tendencies of our birth, early surroundings, education, associations, 
and interests, and do our utmost to conquer, or at least to make 
allowance for, every individual peculiarity, temperaimental or ae- 
quired, likely to turn the mind aside froin the straight line of 
thought. Such self-discipline every one must strenuously under- 
take on his own account if he would wish to see things as they really 
are. Stated in more general terms, our aim must be to rise above 
all kinds of provineialism and personal prejudice, and to overcome 
our natural proneness to rest content in our own partieular pomt 
of view. Baeon quotes with approval the words of Heraclitus: 
“Men look for sciences in their own lesser worlds, aud not in the 
vreater or common world.’ We must strive to escape from our 
own lesser world, and to make ourselves citizens of the greater, com- 
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mon world. For this we need the widest and most generous cul- 
ture—the culture that is to be found in books, in travel, in inter- 
course with men of all classes and every shade of opinion. Left 
to ourselves we only too sedulously cultivate our own insularity; 
we mingle simply with the people who agree with us, belong to our 
own caste, and share our own prejudices; we read only the papers 
of our own party, the literature of our own sect; we allow our own 
special interests in life to absorb our energies, color all our thoughts, 
and narrow our horizon. In this way the Phantoms of the Cave 
secure daily and yearly more despotic sway over our minds. Self- 
detachment, disinterestedness, the power of provisional sympathy 
with alien modes of thought and feeling, must be our ideal. “ Let 
every student of Nature,” savs Bacon, “take this as a rule, that 
whatever his mind seizes and dwells on with particular satisfaction 
is to be held in suspicion, and that so much the more care is to be 
taken in dealing with such questions to keep the understanding 
even and clear.” <A hard saying, truly, yet one that must be laid 
well to heart. 

While the Idols of the Tribe, then, are common human frailties 
in thought, and the Idols of the Cave the perturbations resulting 
from individual idiosyncrasies, there are other Idols “formed by 
the intercourse and association of men with each other,’ which 
Bacon calls “ Idols of the Market Place, on account of the commerce 
and consort of men there.” By reason of its manifold and neces- 
sary imperfections—its looseness, variability, ambignity, and inade- 
quacy—the language we are forced to employ for the embodiment 
and interchange of ideas plays ceaseless havoe with our thought, not 
only introducing confusion and misconception into diseussion, but 
often, “ like the arrows from a Tartar bow,” reacting seriously upon 
our minds. A large part of the vocabulary to which we must per- 
force have recourse, even when dealing with the most abstruse and 
delicate subjects, is made up of words taken over from vulgar usage 
and pressed into higher service; they earry with them long trains 
of vague connotations and suggestions; the superstitions of the past 
are often imbedded in them; no one ean ever be absolutely certain 
of their intellectual values. While, therefore, they may do well 
enough for the rough needs of daily life, they prove sadly defective 
when required for careful and exact reasoning. And even with 
that small and comparatively insignificant portion of our language 
which is not inherited from popular use, but fabricated by philoso- 
phers themselves, the case is not much better. Every word, no 
matter how cautiously employed, inevitably takes something of the 
tone and color of the partienlar mind through whieh it passes, and 
when put into circulation fluctuates in significance, meaning now a 
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little more and now a little less.* What wonder, then, that “ the 
lugh and formal discussions of learned men” have so often begun 
and ended in pure logomachy, and that in discussions which are 
neither igh nor formal and in which the disputants talk hotly and 
carelessly the random bandying of words is so apt to terminate in 
nothing beyond the darkening of counsel and the confusion of 
thought? 

Bacon notes two ways particularly in which words impose on the 
understanding—they are employed sometimes “for fantastic sup- 
positions . . . to which nothing in reality corresponds,” and some- 
umes for actual entities, which, however, they do not sharply, cor- 
reetly, aud completely describe. The eighteenth century speeu- 
lated at length on a state of Nature and the social contract, unaware 
that it was deluding itself with unrealities, and we have not yet done 
with such abstractions as the Rights of Man, Nature (personified), 
Laws of Nature (coneeived as analogous to human laws), and the 
Vital Prineiple. The more common and serious danger of lan- 
guage, however, hes in the employment of words not clearly or 
firmly grasped by the speaker or writer—words which, in all proba- 
bility, he has often heard and used, and which he therefore imagines 
to represent ideas to him, but which, closely analyzed, will be found 
to cover paucity of knowledge or ambiguity of thought. Cause, 
effect, matter, mind, force, essence, creation, occur at once as ex- 
amples. Jew among those who so ghibly rattle them off the tongue 
have ever taken the trouble to inquire what thev actually mean to 
them, or whether, indeed, they can translate them into thought 
ata 

Among the Idols of the Market Place we must also class the evils 
arising from the tendency of words to acquire, through usage and 
association, a reach and emotional value not inherent in their origi- 
nal meanings. This is what Oliver Wendell Hfolmes happily de- 
scribed as the proeess of polarization. “ When a given symbol 
which represents a thought,” said the Professor at the Breakfast 
Table, “has lain for a certain length of time in the mind it un- 
dergoes a change like that which rest in a certain position gives 
to iron. Jt becomes magnetic in its relations—it is traversed by 


* The need of a language of rigid mathematieal precision for the purposes of philo- 
sophic thought and diseussion has long been the subject of remark. MWence Bishop Wil- 
kins’s Essay toward a real character und a philosophic language (1668), and the earlier Ars 
Signoruin of George Dalgarno—bholdly presented by its inventor as a “remedy for the eon- 
fusion of tongues, as far as this evil is reparable by art.’ We may give these ingenious 
authors full eredit for the exeellent intentions with which they set out on impossible under- 
takings, A philosophic language may perhaps be attained in the millennium, but then prob- 
ably it will be no longer needed. Meanwhile readers interested in the history of the mad 
scheme called Volapiik may find some eurious matter in these rare works. 
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strange forees which did not belong to it. The word, and conse- 
quently the idea it represents, is polarized.” The larger part of 
our religious and no small portion of our political vocabulary eon- 
sist of such polarized words—words which, on account of their ae- 
quired magnetism, unduly attract and influence the mind. We ean 
never hope to think ealmly and clearly while the very symbols of 
our thoughts thus possess a kind of thaumaturgic power over us, 
which in turn readily transfers itself to our ideas. 

If, then, “ words plainly force and overrule the understanding 
and throw all into confusion and lead men away into numberless 
empty controversies and idle fancies,” it behooves us to watch 
closely the interrelations of language and thought. To put it in 
the vernacular, we must at all times make sure that we know what 
we are talking about and say what we mean. To this end the study 
of language itself is useful, but the habits of precise thought and 
expression will never be acquired by linguistie exercise alone. To 
use no word without a distinet idea of what it means to us as we 
speak or write it; to check, when necessary, the process of thought 
by constant redefinition of terms; to depolarize all language that 
has become, or threatens to become, magnetic, thus translating fa- 
miliar ideas into “ new, elean, unmagnuetie ” phraseology, these may 
be set down as first among the rules to which we should tolerate no 
exception. 

We now come to the last group of Idols—those “which have 
immigrated into men’s minds from the various dogmas of philoso- 
phies, and also from wrong laws of demonstration.” These Bacon 
calls Idols of the Theater, “ because in my judgment all the received 
systems are but so many stage-plays, representing worlds of their 
own ereation after an unreal and scenic fashion.” And perhaps 
this conceit carries further than Bacon himself intended, for it not 
only suggests the unsubstantial character of philosophic specula- 
tions, but also reminds us how, in the world’s history, these airy 
fabries have sueceeded each other as on a stage, some to be hissed 
and some applauded, but all sooner or later to drop out of popular 
favor and be forgotten. 

Dealing with these Idols of the Theater, or of Systems (of which 
there are many, “ and perhaps will be yet many more ”’), Bacon takes 
the opportunity of criticising, briefly but incisively, the methods and 
results of ancient and medieval philosophers. 1s classification of 
false systems is threefold: The sophistical, in which words and the 
finespun subtilties of logie are substituted for “the inner truth of 
things”; the empirical, in which elaborate dogmas are built up out 
of a few hasty observations and ill-econducted experiments; and the 
superstitious, in which, philosophy is corrupted by myth and tradi- 
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tion. Under the first head, Bacon again instances Aristotle, whom 
he aceuses of “ fashioning the world out of eategories”’; under the 
second he glances especially at the alchemists; and under the third 
he refers to Pythagoras and Plato. To follow Bacon into these his- 
torie issues does not belong to our present purpose. Sufhice it to 
notice the continued vitality of these three classes of speculative 
error. Dacon’s judgment of Aristotle—that “he did not consult 
experience as he should have done, in order to the framing of his 
decisions and axioms; but, having first determined the question ac- 
cording to his will, he then resorts to experience, and, bending her 
into conformity with his placets, leads her about like a captive in a 
procession ”’—is at least equally applicable to thinkers like Hegel 
and his followers. Iimpiricism has by no means been eliminated 
from the scientific or would-be scientific world. And as for the 
philosophy which is corrupted by myth and tradition, the countless 
attempts that are still made to “reeoncile” the facts of science 
with the data and prepossessions of theology are enough to prove 
that, mutato nomine, the methods of Pythagoras and Plato and of 
those who in Bacon’s day sought “ to found a system of natural phi- 
losophy on the first chapter of Genesis, on the book of Job, and other 
parts of the sacred writings,” are as yet far from obsolete. 

It is hardly necessary to call attention to the fact that there is 
a close similarity between systematic empiricism and some of the 
dangers brought out in connection with the Idols of the Tribe, for 
in each case stress must be laid on the tendency to generalize has- 
tily, depend on seattered and inadequate data, and seek for light 
in the “ narrowness and darkness ” of insuflicient knowledge. ‘This 
matter is important only as showing how a common weakness may 
be caught up and dignified in a philosophic system and rendered 
more dangerous by the adventitious weight and influence which it 
eains thereby. Another point, not distinetly dealt with by Bacon, 
‘alls, however, for special remark. Whuile the varions Idols of the 
Theater, or of Systeins, exercise their own peculiar and character- 
istic influenees for evil, they all tend to the debasement of thought 
by reason of the authority which they gradually acquire. Asso- 
ciated with great names, promulgated by schools, officially ex- 
pounded by disciples and commentators, they finally settle into a 
ereed which is regarded as having oracular and dogmatic supremacy. 
The formula “ Thus saith the Master” closes discussion. Not the 
factitself, but what this or that teacher has said about the fact, comes 
at last to be the all-important question. In the condition of mind 
thus engendered there is no chance for intellectual freedom, self- 
rehance, growth. Lewes related an anecdote of a medieval student 
“who, having detected spots in the sun, communicated his diseov- 
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ery to a worthy priest. ‘ My son,’ replied the priest, ‘I have read 
Aristotle many times, and I assure you that there is nothing of the 
kind mentioned by him. Go rest in peace, and be certain that the 
spots which you have seen are in your eyes, and not in the sun.’ ” * 
Such an incident forms an admirable commentary on the saying 
of the witty Fontenelle that Aristotle had never made a true phi- 
losopher, but he had spoiled a great many. ‘The position assumed is 
simple enough: Aristotle must be right, therefore whatever does not 
agree with the doctrines of the Stagirite must be wrong. Are your 
facts against him, then revise your facts. Come what may of it, 
you must quadrate knowledge with accepted system. Here is the 
theological method in a nutshell. And the theological method has 
only too often been the method also of the established philosophic 
schools. 

In our own relations with these Idols of the Theater the first 
and last thing to remember is that all systems are necessarily partial 
and provisional. “They have their day and cease to be,” and at 
the best they only mark a gradual progress toward the truth. There 
ean be no finality, no closing word authoritatively uttered. Our 
attitude toward the systems of the past and the present, toward 
long-aecepted traditions, and dogmatically enunciated conclusions, 
must be an attitude of firm and steady—of respectful, it may be, 
but still firm and steady—independence. We must resist the tend- 
ency to passive acquiescence, aud endeavor to combine with gen- 
erous hospitality to all ideas the habit of not accepting anything 
merely because it is stated ex cathedra, or is backed by an influen- 
tial name, or can “ plead a course of long observance for its use.” 
Perhaps to wean ourselves from this particular form of idolatry 
there is nothing so helpful as a wide and constant study of the his- 
tory of thought. The pathway of intelleetual development is 
strewn with outgrown dogmas and exploded systems. How fatu- 
ous, then, to accept, whole and untested, the doctrine of any master, 
new or old, believing that his word will give us complete and undi- 
luted truth! 


So much, then, we may say with Bacon “ coneerning the sev- 


eral classes of Idols and their equipage, all of which must be re- 
nouneed and put away with a fixed and solemn determination, and 
the understanding thoroughly freed and cleansed; the entrance 
into the kingdom of man, founded on the sciences, being not much 
other than the kingdom of heaven, whereinto none may enter ex- 
cept as a little child.” It may perhaps be urged that the result of 
such a survey as we have taken.of the obstacles to clear thought is 


* History of Philosophy, vol. ii, pp. 95, 96. 
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to leave the mind dazed and discouraged, partly beeause the sugges- 
tions made for the conquest of these obstacles, though easily for- 
mulated in theory are diffeult and sometimes impossible in prac- 
tice, and partly beeause the general if not expressed tendency of 
our analysis is (it may be said) in the direction of that Pyrrhonic 
skepticism which “doomed men to perpetual darkness.” To the 
former objection I have only to reply that it is one to which all dis- 
cussions of the principles and problems of conduet are necessarily 
open. “If to do were as easy as to know what were good to do, 
chapels had been churches, and poor men’s cottages princes’ pal- 
aces.” * None the less, to state as Ineidly as we can what were 
good to do under certain eireumstanees is properly regarded as part 
of the business of ethics. The other point is touched upon by 
3acon himself in words which it would be impertinent to seck to 
better: “It will also be thought that by forbiddmg men to pro- 
nounee and set down principles as established until they have duly 
arrived through the intermediate steps at the highest generalities, 
I maintain a sort of suspension of the judgment, and bring it to 
what the Greeks call acatalepsia—a denial of the capacity of the 
mind to comprehend truth. But in reality that which I meditate 
and propound is not acatalepsia, but eucatalepsia; not denial of 
the capacity to understand, but provision for understanding truly; 
for I do not take away authority from the senses, but supply them 
with helps; I do not slight the understanding, but govern it. And 
better surely it is that we should know all that we need to know, and 
yet think our knowledge imperfeet, than that we should think our 
knowledge perfect, and yet not know anything we need to know.” 


MATHEMATICS FOR CIILDREN. 
By M. LAISANT. 


4 XCEPT with persons having specially favorable surroundings, 
I believe that the vast majority of parents have a feeling of 
dread at the thought of putting their children to the study of mathe- 
matics. They know that the child must learn something about 
it in order to pass his examinations; but with this knowledge 
gocs an apprehension of loading his mind with those ideas which 
are so complicated and hard to acquire, and we put off the dreaded 
moment of setting him to work as late as possible. 
While I believe it is wise to spare the child all useless overwork, 
J am persuaded also that the best way of sparing him is not to 


* This quotation is xof from Bacon. 
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shrink from initiating him into hard work, if that ean be done in 
a rational way. 

I regard all the sciences as, at least to a certain extent, experi- 
mental, and, notwithstanding the views of those who would regard 
the mathematical sciences as a series of operations in pure logic, 
resting upon strictly ideal conceptions, I believe that we may athnu 
that there does not exist a mathematical idea that can enter our 
brain without the previous contemplation of the outer world and 
the facts it offers to our observation. This affirmation, the discns- 
sion of which now would earry us too far, may help to a clear idea 
of the way we should try to convey the first mathematical ideas 
to the mind of the child. 

The outer world is the first thing the child should be taught to 
regard and concerning which he should be given as much intorma- 
tion as possible—information which he will have no trouble in stor- 
ing, we may well believe, and from this outer world the first mathe- 
matical notions should be borrowed; to these should sueeeed later 
an abstraction, which is less complicated than it seems. 

Our primary teaching of arithmetic now follows in the tracks 
of that of grammar, as we might as well say that the teaching of 
grammar follows in the tracks of that of arithmetic. That is, in 
either case we teach the child a nmnber of abstract and confusing 
definitions which he can not comprehend, imposing on him a series 
of rules to follow under the pretext of giving him a good practical 
direction, and we foree him to learn and memorize these rules 
whether they are good for anything or not. 

When the child has grown older he is given two or three short 
lessons a week in science, nine tenths of which, with his fleeting 
memory, he forgets before the next weck’s lessons come on. He 
ean not relish anything that is taught him in that way, and it would 
be vastly better to give him no scientifie ideas at all than to seatter 
then around in such a way, for all teachers agree that a fresh pupil 
is more easily dealt with and ean be tanght more satisfactorily and 
thoroughly than one who has been mistaught. 

When the student has passed through it all and has established 
himself in life he is apt to look back upon his experiences under 
such teachings in no very aniable mood, and to regard such matters 
in the light of barriers that were set up to prevent his getting his 
diploma with too ttle work; and even if his profession is one that 
ealls for applications of mathematics he prepares himself with sects 
of formulas that enable him to dispense with the imperfect instrue- 
tion he has received. 

When we think of giving a child a mathematical education we 
are apt to ask whether he has special aptitudes fitting him to reecive 
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it. Do we ask any such questions when we talk of teaching him to 
read and write? Oh, no! we all acknowledge that reading and 
writing are useful, practical, and indispensable arts, which every 
human being not infirm or defective should learn. Now, elemen- 
tary mathematics, which represents a tolerably extended equip- 
ment, is no less useful and indispensable than the knowledge of 
reading and writing, and I assert further, what may seem para- 
doxical to many, that it can be assimilated with much less fatigue 
than the earliest knowledge of reading and writing, provided al- 
ways that instead of proceeding in the usual way and giving lessons 
bristling with formulas and rules, appealing to the memory, im- 
posing fatigue, and producing nothing but disgust, we adopt the 
philosophical method of conveying ideas to the child by means of 
objects within reach of his senses. The teaching should be wholly 
conerete and applied only to the contemplation of external objects 
and their interpretation, and the instruction should be given con- 
tinually, especially during the primary period, under the form of 
play. Nothing is easier than this, then, in arithmetic; for instance, 
to use dice, beans, balls, sticks, ete., and by their aid give the child 
ideas of numbers. 

Do we do anything of this kind? When I was taught to read 
and write I knew how to write the figure 2 before I had any idea 
of the number two. Nothing is more radically contrary to the 
norinal working of the brain than this. The notion of numbers 
—up to 10, for example—should be given to the child before ac- 
customing him to trace a single character. That is the only way 
of mmpressing the idea of number independently of the symbol or 
the formula which is only too ready to take the place in the mind 
of the objeet represented by it. 

When a child has learned to count through the use of such 
objects as T have mentioned he may be tanght what is called the 
addition table. This table ean be learned by heart easily enough, 
but when we reach the multiplication table we come upon one of 
the tertures of eluldhood. Would it not be snmpler and easier to 
make the children construct these tables, instead of making them 
learn them? 

Let us first take the addition table, and suppose that we trace 
ten columus on suitably ruled paper, at the top of which we write 
the first ten numbers, for example, and then write them again at the 
beginning of a certain number of horizontal lines (Fig. 1). Let us 
suppose, too, that we have a box divided into compartments arranged 
hike the squares in our table, ite which we put heaps of balls, beans, 
or dice corresponding to the numbers indicated in the table. The 
child will take, for example, two balls from one compartment and 


MATHEMATICS FOR CHILDREN, 803 


three from another, will put them together and place his five balls 
in the case corresponding with the point where the lines of two and 
three will meet, and will thus gradually accustom himself to the idea 
that two added to three are equal to five, four and two to six, cte., 
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before he knows how to write the corresponding figures. As soon 
as he has learned how to write them he can himself make the table 
with figures (Tig. 2), showing that one and one make two, one and 
three four, ete. 

This will be all the easier for him because he will only have 
to write the figures in their order in the lines and the columns. This 
furnishes an excellent writing exercise after the children have 
begun to write figures, and affords besides a certain method of 
teaching them the addition table up to nineteen at least. I insist 
that all this can be done even before the child knows how to write 
the figures by means of an arrangement like a printer’s case, and 
that it will be as a play, rather than a study, to the child. Hardly 
anything more will be required than to bring the toy to the child’s 
notice and leave him to himself after he has been started with it, 
and he will get along the faster the less he is bothered. 

A similar process may he adopted with the multiplication table. 
With a ease like the other, it is only necessary to tell the child that 
if he wants to know how much are three times four he has only 
to make heaps of four things each, take three of them and put 
them in the box at the intersection of the line three and the column 
four. If he can write the figures he will write 12, instead of gath- 
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ering up the twelve objects that represent the product. When 
he has played at this for some time he may become aequainted with 
all the products up to ten times ten or beyond without having to 
make any abnormal effort of memory. 

The idea of numeration, which is usually put off till a later 
period, should also be given at the beginning. Children soon under- 


stand the decimal numeration and learn to write 10 for ten, and 
other numbers composed of one of the nine ciphers and zero. But 
the facet which, however, thongh quite essential to know, receives 
very little attention is that there 1s nothing particular about this 
number ten, and that systems of numeration can be devised resting 
on any basis that may be taken; that the prineiple of every system of 
numeration consists m taking a certain number of units and group- 
ing them. ‘Take, for example, a system having tive as its basis. All 
the numbers of such a system can be represented with the figures 
1, 2, 5, and 4, the symbol 10 standing in this case for five. To con- 
struct a number we have only to group the units by fives and ob- 
serve the result. 

To learn deeimal numeration by this proeess we put tens of ob- 
jects into little boxes, tens of little boxes into larger ones, and so on. 
The child ean in ie way acquire an exact idea of the units of sue- 
cessive order in any system that may be desired. 

This method of teaching was developed in a remarkable way 
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about thirty years ago by Jean Macé in a little book entitled 
L’Arithmétique du Grand-Papa—Grandpa’s  Arithinetic—which 
made some impression when it appeared, but has been substantially 
forgotten. 

Jn this method I attach much importance to giving these exer- 
cises a form of play. I believe that nothing in primary instruc- 
tion should savor of obligation and fatigue. It would, on the other 
hand, be better to try to induce the child to desire himself to go 
on, and it would always be well to try to give him the illusion, in 
all stages of instruction, that he is the discoverer of the facts we 
wish to impress upon lis mind. 

We need not stop with arithmetic, but may go on and give the 
child a little geometry. To accomplish this we should give him 

the idea of geometrical objects, and 

A B to some extent their nomenclature, 
and this can be done without causing 
fatigue. To accomplish this he should 
be taught to draw, however rudely. 
He can begin with straight lines, of 
which he soon learns the properties; 

B then, when he has drawn several lines 
A side by side, he will learn that they 
are parallels and will never meet. He 
will learn, too, after he has drawn 


three intersecting lines, 
that the figure within 
them is called a trian- 
gle, that the figure 
formed by two parallel 
lines meeting two other 
parallels is a parallelo- 


Pes: grain, and he can go 

: on to make and learn 

about polvgons, ete (Fig. 3). All this nomenclature will get into 

his head without giving abstract definitions, but in such a way that 

when he sees a geometrical objcet of definite form he will recog- 
nize it at once and give it the name that belongs to it. 

In the practical matter of the measurement of areas we convey 
immediate comprehension as to many figures without special effort, 
provided we do not present the demonstration in professional style, 
limiting ourselves to making the pupil comprehend or feel things 
so clearly and definitely that it shall be equivalent, as to the satis- 
faetion of his mind, to an absolutely rigorous demonstration. At 
any rate, he will be better provided for the future than by rigorous 
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demonstrations that he does not understand. Taking the parallelo- 
gram, for example, let us suppose a figure made like Fig. 4, and we 
saw through it along the lines A A’ and BC. It does not need a 
very great effort of attention to recognize, experimentally if need 
be, that the two triangles A A’ D and BB’ C may be placed one 
upon the other and are identieal. If, from the figure thus formed, 
we take away the right-hand triangle the parallelogram will remain; 
if we take away the other triangle a reetangle will be left, or a 
peculiar parallelogram, of which also we give the idea to the child 
as a figure in which the angles are formed by straight lines per- 
pendicular to one another. Here, then, the ehild gains the notion 
of the equivalence of a parallelogram and a rectangle of the same 
base and height; and this notion, obtained by cutting up a piece of 
board or pasteboard, he will earry so seriously and firmly in his head 
that he will never lose it. By entting the same parallelogram in 
two, along a diagonal A C, it may be easily shown that the two tri- 
angles ean be placed exactly one upon the other, and that, conse- 
quently, they have equal areas. These lessons constitute a series of 
classieal theorems in geometry which the ehild can try with his fin- 
gers and learn without even giving them the form of theorems. I 
might show the same as to the area of the trapeze and with many 
other theorems, but my purpose is only to present as many examples 
as will make my idea understood, without going into details. 

Yet I ean not leave this subject without showing how we ean 
make a very child understand some of the geometrical theorems 
that have acquired a bad repu- 
tation in the world of eandi- 
dates for degrees, including 
even such as the pons asino- 
rum of Pythagoras; the dem- 
onstration, that is, that if we 
construct the triangles B and 
C on the sides of a right-an- 
eled triangle, their sum will be equal to the square A constructed 
on the hypotenuse. The usual demonstration of this theorem is 
not very compheated, but there is something tiresome, artificial, 
and hard in it. The demonstration IT propose is almost intuitive, 
and the reasoning of it is both simple and rigorous. 

Suppose we take two equal squares, and, making equal lengths 
on the four sides of one of them, join the points so obtained as in- 
dicated in the first of the two figures (Figs. 5 and 6) so as to form 
four right-angled triangles, and then place four other squares in the 
corners of the original sqnare. These right-angled triangles are of 
such sort that the sum of their sides is equal to the side of the square. 
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This can be demonstrated, but it strikes the eyes without that. We 
see, too, that the interior figure is a square, and that it is constructed 
on the hypotenuse of the triangles in question. 

It is easy to see in the other figure, which is formed after the 
same measures as its alternate, that the triangles 1, 2, 3, 4 can be 
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arranged so as to occupy the positions 1’, 2’, 3’, 4’ in such way as to 
leave in the main square two smaller squares constructed on the 
sides of one of the right-angled triangles. It follows that the square 
A is equivalent to the sum of the squares B and C. The theorem 
thus becomes a kind of intuition, a thing evidently indisputable. 

Tt is a curious fact that the origin of this demonstration is lost 
in the obscurity of the past; it probably goes back to thirty or 
forty centuries, at least, before the Christian era, and apparently to 
India. Bhascara, in his Bija Ganita, after tracing a figure, a sim- 
ple combination of these two, says, “There you see it.” J remark 
that such a demonstration, even if dressed with geometrical terms, 
assuming a character that conforms to existing ways of teaching, 
would be vastly superior, even in secondary schools, to the demon- 
strations of Legendre and others, which are much harder. The 
return to what was done very long ago in this case constitutes a 
great advance upon what we are doing now. 

Having given our little one an initiation into the mysteries of 
arithmetic and geometry, we introduce him to algebra, a branch 
which passes in the majority of families as the hardest, most com- 
plicated, and most abstruse that can be imagined. I do not pre- 
tend that algebraic theories enter easily into the child’s delicate 
brain; rather the contrary; but I declare that some ideas in algebra 
can be made comprehensible to children without fatigue. We can, 
for instance, make them understand, in the way of amusement 
and without great difficulty, the formula that gives the sum of the 
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first munbers. We take a sheet of paper ruled in squares and shade 
the first square of the first Ime, then the first two squares of the see- 
ond line, the first three of the third, ete. (Fig. 7). The whole num- 
ber of squares shaded in this manner represents visibly the sum of the 
first Whole numbers up to any one we may choose—to 7 in the figure. 
If we give this paper to the child and ask him to return it, he will 
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very easily perceive that the figures formed by the white and the 
black squares are alike. The number sought for will therefore be 
equal to half the sum of the squares—that is, in the present example 


1+24+38444+54+6+7=(7 X 8):2=298, 


we can prove by reasoning that if 2 be taken to represent the last 
number we shall have for the sum 


Kies n(n +1) 


ee 
JT introduce this formula to define my thought better, but one ean 
make the child perceive the numbers that are wanted without writ- 
ing down a single charaeter. 

Somewhat similar is the method of finding the sum of the odd 
niinbers. For this it will be enough to take our square-ruled sheet 
of paper and shade the first square on the left, then the three squares 
around it, which will form with it a square (1 + 8 = 4); eontinu- 
ing thus we obtain, as the figure readily shows (lig. 8), a square 


formed of a series of shaded zones, representing the series of odd 
midinbers, the examination of which will illustrate the property to 
the child. 

Ini another direction it is possible to give the child algebraic ideas 
much bevond anything we would imagine. Suppose, for example, 
Wwe Want to give lim a conception of addition. Ile easily realizes 
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that objeets—material bars, for example—ean be selected so as to 
represent numbers by their length. He can be readily made to un- 
derstand that if he has one bar three and another five inches Jong 
he can obtain the sum of these lengths, in what we might call a ma- 
terial way, by placing them lengthwise, one at the end of the other— 
an essentially practical notion and easily carried into effect. If we 
take a line and mark a starting point on it, ealling it zero, then meas- 
ure off segments on it representing the bars we have been talking 
about one after another, we ean get the sum represented by the 
length of the two segments. If, instead of measuring three plus 
five inches I measure three plus two I reach another point. If, 
instead of adding two and three, I wish to take one of the bars or 
numbers away (8 ~— 2), or subtract, the operation will be easily per- 
formed by measuring the two in the opposite direction. The differ- 
ence will be represented by the length that is left. If we try to 
form the quantity 83—5 in arithmetic we can not do it; but in pro- 
ceeding in this method and measuring back on the bar we get to a 
point back of the original starting point which represents this difter- 
ence—say two inehes behind where we began. Jere we have in 
the germ the whole theory of negative quantities, coneerning which 
thousands and thousands of pages have been written. Yet we find 
that by carefully graduating our lines we can make it intuitive and 
accessible to a clild who has learned that the common operations of 
addition and subtraction can be represented with material objects. 
The generation of negative and positive quantities follows quite 
naturally. 

These examples, I think, are sufficient to show that we might 
considerably enlarge the field of the investigations within reach of 
the child. For this purpose a small amount of yery simple mate- 
rial, which we ean vary as we please, is needful. The first element 
of this material is paper rnled in squares, a wonderful instrument, 
which everybody dealing with mathematics or with science gener- 
ally should have. It 1s of speetal pedagogic use in giving children 
their first ideas of form, size, and position, without which their early 
instruction is only a delusion. Add to this paper dice, buttons, 
beans, and mateh-sticks—things always easy to get—and we have 
all the material we need. 

There is no amusement, however puerile it may appear, not even 
a play of words, that can not be utilized in teaching of this sort. 
For instance, when your child has learned his addition table, if vou 
put him to a demonstration, assuming to prove to his comrades that 
six and three make eight, his curiosity will be excited, and you may 
be very sure that, once his attention has been given to this amuse- 
ment, he will never forget that six and three make nine and not 
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eight. To make the demonstration, we have only to group the 
nine match-sticks as in the figure (Fig. 9) below. We might demon- 
strate ina like way that half of twelve is seven by cutting the Roman 
numeral XIL in two, leaving the upper part visible. Such pleas- 
antries have a pedagogical value, because the paradox is precisely 

of a kind to attract 


the attention of the 

child,and he will al- 
| ways afterward be 
rt | fF #4”) 


sure not to fall into 
the trap. 

The side of this 
kind of instruction 
on which I insist 
most is that, given 
under the form of play, it is free from every sort of dogmatic char- 
acter. No truth should be imposed on the child; on the contrary, 
he should be allowed to discover it as a fruit of his own activity. 
Ie will be thoroughly impressed with the truths which he has thus 
found ont himself. They had better be few at first; the impor- 
tant thing is for him to know them completely. 

The instruetion should also be essentially objective and free from 
all abstraction. The absence of abstraction should, however, be 
rather apparent than real. Abstraction is indeed one of the ele- 
ments that contribute most to give mathematical science a fearful 
air to outsiders, and yet it is most usually a simplification of mat- 
ters—quite the contrary of what is generally supposed. It is, in 
fact, such a simplification and so necessary that we all make it as 
if by instinet, and the child makes it, not in mathematics only, but in 
all the considerations of life. 

Thus, when I want to give the child his first idea of the number 
two I put two beans in his hand and let him contemplate them. Ile 
ects a perfect notion of the collection two. Yet, if vou look at 
them a little closer and he himself looks at them closer he will find 
that the two beans, whatever else they may be, are not identical, 
for there exist no two objects in Nature that are not different. So 
when the elild introduces this idea of collection into his mind in 
a wholly instinctive way, by identifying the things he sees, he begins 
to perform abstraction, This abstraction dehvers him from all the 
compheations and all the annoyances that come to him from the 
contemplation of real objects. By the philosophic process of ab- 
straction it has been possible to construct all the sciences, and espe- 
cally the science of magmtudes. 
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Fig. 9. 


Nhe ideas I have been setting forth in outline are not mine, and 


PRESENT POSITION OF SOCIOLOGY. 811 


are, unfortunately, not recent. They may be found in somewhat 
different form, but substantially the same in principle, in [Essar 
deducation nationale, published by Le Chalotais in 1763. The 
paper furnishes a programme of studies and education which, if put 
into executton, would, I believe, constitute a long advance over the 
present conditions. Ata later period Condoreet was oceupied with 
the subject. At the close of the nineteenth century the name of 
Jean Macé, which I have already cited, should be held among those 
of men who have tried to infuse sound and just views concerning 
the pedagogy of mathematics. Another man, from whom I have 
borrowed a considerable part of the examples I have cited, is 
Edouard Lueas, who, in his Réeréations mathématiques, of which one 
volume was published during his lifetime and two others after his 
death, and in his lectures before the Conservatoire des Arts et 
Métiers, strove to develop views concerning the primary mathe- 
matical edueation of childhood—views which did not differ, except 
in form, from those which I have presented.—T'ranslated for the 
Popular Science Monthly from the Revue Scientifique. 


PRESENT POSITION OF SOCIOLOGY. 


By F. SPENCER BALDWIN. 


IE present condition of sociological thought is confused, if not 

chaotic. It needs only a brief examination of the writings of pro- 
fessed sociologists to discover the want of agreement among them. 
There is no consensus of opinion regarding either the scope and 
method of the new seience, so ealled, or its fundamental laws and 
principles. The name sociology stands for no definite body of sys- 
tematic knowledge. It is applied to an inchoate mass of speculation, 
often vague and conflicting, which represents the thought of various 
thinkers about social phenomena. 

A few years ago a student of sociology in Chicago wrote to “all 
the teachers of sociology in the United States, and to others known 
to be deeply interested in the subject and entitled to express an 
opinion,” asking them to answer a number of pertinent questions re- 
garding the nature and function of the “science.” * About forty 
replied; of these, three discreetly pleaded knowledge insufficient to 
entitle them to an opinion. Comparison of the views expressed in 
the remaining twenty-seven replics led the investigator to conclude 
that the science is in a more or less undefined and tentative position. 


* Present Condition of Sociology in the United States. Ira W. Howarth, Annals of 
the American Academy, September, 1894. 
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So little progress toward unanimity of opinion has been made by 
sociologists since the date of this census that its results may be 
taken as typical of present conditions. Among the questions asked 
were these: “ Do you think the study is entitled to be called a sci- 
ence?” * In what department does it belong?” “ What is its rela- 
tion to political ceonomy, history, political science, ethies?” 

The question whether sociology is entitled to be called a science 
is answered by “fully three fourths ” of the correspondents in the 
afiirmative. Some hedge, by aflirming that it is “ becoming a science.” 
Prot. John Bascom, of Williams College, appears to have entered 
into the humor of the situation; he writes, “It will do no harm to 
call it a science if we do not abate our effort to make it one.” 

The opinions regarding the department in which sociology be- 
longs are entertainingly diverse. Prof. John Dewey, of the Univer- 
sity of Chicago, is frank enough to admit that he doesn’t “ feel at all 
sure ” where it belongs. “ It would seem well,” he adds, “ to have it a 
separate branch, in order to make sure that it received proper atten- 
tion.” ‘This feeling of uneasiness lest the claims of sociology be slight- 
ingly treated appears to be general among the representatives of 
the new study. Most of the teachers of sociology are of the opinion 
that it ought to form a department by itself. “ Some would place 
it in the department of the social sciences, along with politics, eco- 
nomics, jurisprudence, and the like. Others would change the 
order, making all the social sciences divisions of sociology. On the 
other hand, Professor Giddings, of Columbia University, says: 
“General sociology can not be divided into special social sciences, 
such as economics, law, and politics, without losing its distinctive 
character. It should be looked on as the foundation or groundwork 
of these sciences, rather than as their sum or as their collective name.” 
Scattering replies place it under psvehology, moral and_ political 
science, political cconomy, and anthropology, One teacher thinks it 
belongs under the “humanities” ; wlile two say it has no natural 
boundaries, and is therefore not included in any one department.” 
Altogether the impression left by the replics to this question is that 
the teachers of sociology are quite at a loss to knew where to put 
the study in the university eurrienlum., They appear to realize 
confusedly that they have on their hands a pedagogical white ele- 
phant, which defies classification. 

The opinions concerning the relation of sociology to political 
economy, history, political serenee, and ethies are almost delplice in 
their vagueness. Savs one, “ Tstory is its material, ethics its enide, 
political economy its interpreter, and a rational svstem of political 
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art, and ethies applied.” After worrying over these oracular epi- 
grams it is refreshing to be told by another teacher that ° the relation 
of sociology to political economy, history, ete., is close.” 

It would be superfluous to cite further illustrations of the unset- 
tled state of sociological thought. The quotations that have been 
made show conclusively that the aeeredited representatives of the 
new “ science ” are at loggerheads upon fundamental questions. ‘This 
fact the sociologists themselves readily admit. The author of a re- 
cent treatise on sociology speaks of the “ confusion and perplexity 
among its teachers, and declares that its forms are as yet varied, and 
perhaps would suggest a series of pseudo-sciences instead if one genu- 
ine science.” * Even Professor Giddings confesses 1m the preface of 
his Principles of Sociology that “much sociology is as yet nothing 
more than careful and suggestive guesswork.” Professor Small, of 
the University of Chicago, in his Introduction to the Study of So- 
cicty, speaks of sociology as an “ inchoate science,” and remarks that 
“only ignoramuses, incompetent to employ the method of any sci- 
ence, could claim for sociology the merit of a completed system.” 

Sociologists themselves, then, confess that differences of opinion 
exist among them. Let us look more carefully at the nature of these 
differences. They relate to the scope, the method, the object, and 
the ground-principles of the “ seience.” 

The province of sociology is defined by some very broadly, to 
include the whole range of the phenomena of hiunan association. By 
others the seope of the study is limited to a narrower range of social 
phenomena. Among the latter, again, there are some who wonld 
identify sociology with the study of social origins, or the genesis of 
social institutions. Others would restrict sociology to a study of the 
history and function of the family. Still others understand by soci- 
ology merely the pathology of society, devoting themselves to the 
diagnosis of social diseases, as crime and pauperis. 

Professor Giddings has ealled attention to the natural tendeney 
on the part of.each social philosopher to ereate a sociology in the 
image of his professional specialty. “To the economist,” he says, 
“ sociology is a penumbral political economy—a scientific outer dark- 
ness—for inconvenient problems and obstinate facts that will not live 
peaceably with well-bred formulas. To the ahenist and the erninal 
anthropologist it is a social pathology. To the ethnologist it is that 
subdivision of his own science which supplements the account of 
racial traits by a deseription of social organization. To the compara- 
tive mythologist and the student of folklore it is an aecount of the 
evolution of culture.” 

The narrower conceptions-of sociology, however, have been dis- 


* Fairbanks. Introduetion to Sociology, p. 1. 
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earded by the best-known sociologists of the present time. There is 
a general tendency to adopt a broad definition of the province of soci- 
ology, to include in the field of investigation all the phenomena of 
social structure and growth. 

But what is the relation of this gencral social science to the special 
social scienees—that is, the sciences dealing with special groups of 
social phenomena, as economies, politics, and jurisprudence? Is so- 
ciology anything more than a convenient collective name for the sum 
of all these? Touching this point opinions differ.* 

At least three different conceptions of the relation of sociology 
to the various special social scienees may be distinguished. Sociology 
has been defined as (1) the “inelusive,” as (2) the “ co-ordinating,” 
and as (3) the “fundamental ” science of society. 1. The first con- 
ception is that of Spencer and De Greef. Spencer defines sociology 
as “the science of society,” and defends his adoption of the term 
on the ground that “no other name sufficiently comprehensive ex- 
isted.” This implies that he conceives of sociology as an inclusive 
science. De Greef, the Belgian sociologist, makes the seience all 
comprehensive; his scheme of classification “includes everything, 
from the husbanding of corn and wine to electioneering contests in 
the Institute of France.” + 2. The seeond conception is that of 
Professor Small, of Chicago. He defines sociology as “ the synthesis 
of all the particular social sciences.” It does not include, it co- 
ordinates these sciences. It concerns itself with the relations which 
the various special groups of social phenomena hold to each other 
and to society as a whole, leaving to special social sciences the study 
of each group in minute detail. The conclusions won by these 
special seicnees are taken by sociology and worked over into a body 
of correlated social principles. Sociology is, therefore, subsequent 
to the particular social sciences and dependent upon them. 38. The 
third conception is that of Professor Giddings, of Columbia Uni- 
versity. Te defines sociology as “ the science of social clements and 
first principles.” It is “not merely the sum of the social sciences; 
it is rather their common basis.” Tt undertakes to analyze the gen- 
eral characteristics of social phenomena and to formulate the laws 
of social organization and evolution. Sociology furnishes a body 
of fundamental principles which make a common basis for the special 
social sciences. The latter rest on sociology, which is the anteeedent 
and fundamental social science. 

Now a little reflection will show that these three conceptions of 
sociology do not conflict, but harmonize. There is no real opposition 


* See for the following: H. WH. Powers. Terminology and the Sociological Conference, 
in Annals of the American Academy, March, 1895. 
¢ See Giddings. Principles of Sociology, p. 29. 
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between them, rightly understood. Each emphasizes correctly one 
phase of the relation between sociology and the special social sci- 
ences. Sociology is both an inclusive, a co-ordinating, and a funda- 
mental science. In the first place, sociology is a general science, 
having as its subject-matter social phenomena of all kinds. There 
fore it ecomprehends all the sciences dealing with special kinds of 
social phenomena. These particular sciences are, in the nature of 
things, closely related to each other. They must possess in common 
certain laws and principles. These it is the task of sociology to for- 
mulate; for as the inelusive social science it should exhibit the 
mutual relations of the ineluded soeial sciences. Thus sociology be- 
comes a co-ordinating as well as an inclusive science. Furthermore, 
the laws and prineiples of the special social sciences, which sociology, 
as the co-ordinating science, undertakes to formulate, are necessarily 
fundamental. And in this respect sociology may be regarded as the 
fundamental social science. The three rival conceptions of sociology 
must be combined in the correct view. As Mr. Arthur Fairbanks 
remarks in his admirable Introduction to Sociology: “Sociology may 
embrace all the sciences dealing with society, but it does not destroy 
the partial independence of any of these branches. It inelndes 
economies, polities, and the like, but, instead of supplanting them, 
its sphere is to lay the foundation of these particular social sciences.” 

It appears, then, that the disagreement among the leaders of 
sociological thought regarding the scope of their “ science ” is more 
apparent than real. The same may be said regarding the contention 
about method. The debate here is over the question whether de- 
duction or induction is the proper method of investigation in the 
social sciences. One party holds that the only legitimate method 
is the abstract-deductive, the investigator arriving at his conclusions 
by reasoning a priori from certain fundamental assumptions regard- 
ing the nature of man in general. What these thinkers aim at is a 
subjective interpretation of social phenomena in terms of human 
motives, principles, and ideals. Another party maintains that the 
only fruitful method is the econerete-induetive, the investigator reach- 
ing his conelusions by observing the facts of social life and reasoning 
from them to general laws and principles. The aim here is to give 
an objective interpretation of society in terms of race, environment, 
and historical conditions. The controversy has been especially vio- 
lent among the economists. The English classical school of politi- 
eal economy made exclusive use of the deduetive method; economic 
laws were deduced from the fundamental postulate of human selfish- 
ness. The German historical school employed the inductive meth- 
od; economic laws were inferred from a study of the conerete facts 
of industrial life. 
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This academic discussion over method is tiresome and futile. 
Neither method will ever drive the other from the field. The exelu- 
sive employment of either deduetion or induction will yield only 
half results in the social sciences. The two methods effectually sup- 
plement each other and should be used together. They are not rivals, 
but allies. Induction withont deduetion is blind; deduction with- 
ont induction untrustworthy. This fact is recognized by recent 
writers on sociology. So Professor Giddings remarks that “ history 
without deductive illumination is chaos. Deduction without veri- 
fication is undoubtedly the very light that never was on sea or land! ” 

The principal method in the social sciences must undoubtedly be 
the inductive. The nature of the subject-matter determines this. 
The social sciences deal with the facts of social structure and growth. 
The task of the investigator is the explanation of these facts. Ie 
has first, then, to observe and compare the facts. But his observation 
must be guided and Ins conclusions verified by dednetion. 

Concerning the purpose of sociology, as touching its method, there 
are two conflicting opinions. But here again the seeming disagree- 
ment is not absolutely irreconeilable. It is held by some that the 
purpose of the sociologist should be merely the acquisition of know]l- 
edge, without further thought of the practical use to which the re- 
sults of his researches might be put. He should aim to discover and 
formulate the laws of social forces, not to propose ideals of social 
reform, Sociology is a pure science and has no utilitarian end. By 
others it is held that the purpose of the sociologist should be the 
regulation of social forces in the interest of human progress, The 
object of sociology is the betterment of society, the acceleration social 
evolution, It is an applied seience and has a practieal end. 

Both these views are tenable. In faet, sociology, like all sciences, 
has a double purpose, The primary purpose is to acquire knowledge; 
the secondary purpose is to apply that knowledge to the attainment of 
practical ends. This duality of purpose is clearly set forth by Afy. 
Lester F. Ward in a recent essay.* “ Sociology,” he says, “ has both 
a pure and an applied stage.” It “should be studied first for the sake 
of information relating to the laws of human assoeiation and co- 
operative action, and finally for the purpose of deterinining in what 
ways and to what extent social phenomena nay, with a knowledge of 
their laws, be modified and directed toward social ideals.” 

Modern society is a complex of dificult problems. And this fact 
furnishes a background of motive for the studies of the sociologist. 
Not even the veriest stickler for pure science can deny the imperative 
need of established knowledge of the laws of social aetivity. The 


* Lester F, Ward. Purpose of Sociology, American Journal of Sociology, November, 
1896. 
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people perish for lack of wisdom. To enlighten the public mind on 
vital social questions and thus to promote an intelligent direction of 
social conduct toward rational ends is the high function of sociology. 
This practical purpose, however, should be kept always secondary 
to the pursuit of knowledge. “The knowledge is the important thing. 
The action will then take care of itself.” * The discussion of the 
what-ought-to-be must wait on the investigation of the what-is. The 
neglect of this caution has been responsible for much false doctrine 
and foolish counsel. Sociologists have allowed their enthusiasm for 
ideals to blind the eye and bias the judgment. Panacea hawkers 
of all sorts have attempted to prescribe for social diseases, without 
making any study of social structure and function. Communistic 
quackery has masqueraded as sociological wisdom. The wild-cat 
sociology of the present day is a result of the over-addiction to social 
reform which besets students of society. It can not be too strongly 
emphasized that the primary object of the sociologist is the impartial 
investigation of facts. The man who forgets this becomes dangerous. 
He is liable to run amuck. 

The differences of opinion as to the scope, method, and purpose 
of sociology have been found upon examination to be less serious 
than they at first sight appeared. But in regard to the fundamental 
principles of sociology, the confusion is hopeless. The student will 
search in vain in the systematic treatises on sociology for any definite 
body of established doctrine whick he can accept as the ground-prin- 
ciples of the science. He finds only an unmanageable mass of con- 
flicting theories and opinions. ach treatise contains an exposition 
of what the author is pleased to label the Principles of Sociology. 
But the “principles” are not the same in any two treatises; and 
by no process of analysis and synthesis can they be brought into 
harmony. They are fundamentally contradictory. It is impossible, 
I believe, to discover a single alleged ground-principle of sociology 
that has commanded general assent. 

Some of the recent writers on sociology have devoted themselves 
particularly to the task of establishing one basal principle which may 
be applied to the interpretation of all social phenomena. At least 
half a dozen claims to the discovery of such a principle have been put 
forward. Prof. Ludwig Gumplowicz finds the elementary social fact 
to be conflict; Prof. Guillanme De Greef finds it to be contract; 
M. Gabriel Tarde contends that the fundamental principle of 
socicty is imitation; Prof. Emile Durkheim argues that it is “the 
coercion of the individual mind by modes of action, thought, and 
feeling external to itself.” Professor Giddings criticises all these 
explanations of socicty, as either too special or too general, and under- 


* Ward. Ibidem. 
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takes to prove that “ the original and clementary fact in society is the 
consciousness of kind.” This is the determining principle to which 
all social phenomena are to be referred.* But Professor Giddings’s 
sociological postulate has been promptly rejected by his American 
colleagues, Prof. Albion W. Small and Mr. Lester F. Ward. The 
former speaks coutemptuously of the conscionsness of kind as a re- 
mote metaphysical category, and declares that the whole system of 
sociology based on the principle is * an impossible combination of con- 
tradictions.” + This opimion is approved by Ward, who riddles Gid- 
dings’s book with criticism, and complains of the author’s inability to 
handle principles correctly. 

dt is hardly necessary to penetrate further into this debate over 
first principles. The most exhaustive examination of the writings 
of the leaders in sociological thought would fail to discover any fun- 
damental unity of opimion. The so-called principles of the science 
are multiform. They represent merely the unsupported conclusions 
of individual thinkers. If we except the barest commonplaces, no 
truths have been established; no scientific laws have been agreed upon. 
The content of the science of sociology, as expounded in treatises bear- 
ing this name, varies with the particular bias of the writer. In fine, 
there are systems of sociology galore, but there is hardly a sociology. 

Of the various systems of sociology that lave been developed since 
the new “ science ” was first outlined by Auguste Comte, that of Ier- 
bert Spencer is undoubtedly the most coherent and self-consistent. 

sunt even the genius of Mr. Spencer has been unequal to the task 
of working out a body of firmly grounded principles which should 
furnish a basis for the convergence of opinion on social questions. 
HTe has not sueeeeded in giving permanent form and content to 
sociology. lis work is disparagingly criticised by other lvimg 
sociologists. Small declares that “ Spencer’s sociology ends precisely 
where sociology proper should begin,” and quotes approvingly De 
CGreef’s assertion that “Mr, Spencer not only fails to show that there 
is a place for sociology, but his own reasoning proves more than 
anything else that there is no social science superior to biology.” * 
Ward, while commending the logieal consistency of Mr. Spencer’s 
work, pronounces him “ unsystematic, nonconstructive, and nonpro- 
eressive.” * 

There is mneh justice in these criticisms of Mr. Speneer’s system. 
lis sociology is almost entirely descriptive; and his description of 
social phenomena las taken the form of an elaborate analogy between 

* See Giddings. Principles of Sociology, chap. i. 
+ In American Journal of Sociology, September, 1896, 
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society and the animal organism. The utility of this biologieal 
analogy has rightly been ealled in question. The particular reseni- 
blances traced by Mr. Speneer between a society and a living body 
are these: both grow and inerease in size; while they increase in 
size they imerease in structure; merease in strueture is aecompanicd 
by progressive differentiation of functions; and differentiation of 
functions leads to mutual interdependence of the parts. Further- 
more, in the ease both of a society and of a living body the lives of 
the units continue for some time if the life of the ageregate is sud- 
denly arrested; while if the aggregate is not suddenly destroyed by 
violence its life greatly exeeeds in duration the lives of its units. 
Since, therefore, the permanent relations among the parts of a society 
are analogous to the permanent relations among the parts of an 
organisin, soelety is to be regarded as an organisin. 

Now the trouble with this clever analogy is that it breaks down 
eompletely when the comparison is carried beyond a certain point. 
My. Spencer himself notices some differences between the social body 
and the animal body, but declares that they are not of such funda- 
mental character as to weaken the force of his analogy. One of these 
differences, however, ean not be so lightly dismissed. If we eom- 
pare a high type of animal organism with a high type of society, this 
striking unlikeness is discovered. In the former there is but one 
center of consciousness; in the latter there are many. “ In the one,” 
to quote Mr. Speneer’s own words, “ consciousness is concentrated in 
asmall part of the aggregate. In the other it is diffused throughout 
the aggregate.” The animal body has one brain, one center of 
thought, feeling, and life; the social body has numberless such 
centers. 

When we go back and compare the course of development in 
the two eases the difference noted comes into even greater prominence. 
The evolution of animal life is characterized by progressive centraliza- 
tion, the evolution of social life by progressive decentralization. In 
the lowest form-of animal, the amceba, there is no single eenter of 
life. The life is in all the parts; reproduction takes place simply by 
division. But with each sueeessive advance above this lowest form 
there 1s developed more and more definitely a single center of con- 
sciousness. One part becomes distinctly differentiated as the sole 
seat of life. If that part is destroyed, the organism dies. Thus, 
“animal development has meant a concentration of the more impor- 
tant nervous elements and a merging of their separate aetivity in the 
eommon activity of a single consciousness.” * 

The law of progress is quite the reverse in social development. 
At a primitive stage there is a marked subjeetion of the individual 
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elements of society to a central authority, whether that of the patri- 
arch, the tribal head, or the tribal assembly. The individual has no 
economic, legal, or moral independence. But as society develops, 
the control which the whole exerts over the parts through authority 
and eustom is gradually diminished. The individuality of the mem- 
bers of the social body becomes more and more marked. Individual 
freedom and responsibility are definitely recognized. Thus, the de- 
velopment of society has meant “ the development of individuality in 
each of its members.” It is a development of persons; the “ social 
consciousness exists only in the diserete social elements which have 
become individual.” * 

In a word, social evolution is accompanied by a growing indi- 
vidualization of the eomponent elements of society, whereas animal 
development leads to ever-stronger coneentration of the life of the 
organism in a single part. 

This difference between the physical organism and society is 
fundamental and essential. It is far more striking than the super- 
ficial likenesses ingeniously adduced by Mr. Spencer. His analogy 
tends to obseure the real nature of social relations. Unless used with 
eautious qualifications it “suggests false and one-sided views” and 
thus hinders the progress of sociology. The biological analogy has, 
it may be coneeded, a certain value as a convenient way of deseribing 
some of the aspects of social structure and growth. It may aid the 
student to comprehend certain facts, but, if followed blindly, it will 
lead him to overlook other faets of even greater importanee. 

The biological analogy has been earried to absurd lengths by some 
writers. ‘There is wearisome enumeration of social aggregates and 
organs, and exhaustive description of the soeial nervous system. We 
learn that the individual may be either a communieating cell or a 
terminal ecll, otherwise known as an end organ. The girl in the 
central telephone office acts as a communicating cell when she tele- 
phones to Mr. Smith a message from Mr. Brown. “ But when, Mr. 
Smith having asked her the exact time by the chronometer in the 
exchange, she looks at the dial and reports her observation to him, 
she is primarily a terminal cell or end organ.” | The lookout man 
at sca, on the other hand, is invariably an end organ. This is 
far-fetched and fanciful. To clothe mere commonplaces in the bor- 
rowed rags and tags of biological terminology is not social science, 
nor docs it aid one to get a correct conception of social reality. 

The unsettled state of sociological thought which has been here 
set forth is a natural result of the peculiar difficulties that stand in 
the way of the social scienees. These have been deseribed by Mr. 
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Spencer with great fullness of illustration.* They arise from three 
sources—namely, (1) from the intrinsic nature of the facts dealt with; 
(2) from the natures of the observers of these facts; and (8) from the 
peculiar relation in which the observers stand toward the facts ob- 
served. 

1. In the first place the peculiar nature of social phenomena is 
such as to render scientific observation difficult. They are not of a 
directly perceptible kind like the phenomena which form the sub- 
ject-matter of the natural sciences. Quantitative measurement and 
experiment are not possible. Social facts “ have to be established by 
putting together many details, no one of which is simple, and which 
are dispersed, both in space and time, in ways that make them difficult 
of access.” 

2. Again, to these objective difficulties are added the subjective 
difficulties resulting from the intellectual and the emotional limita- 
tions of the investigators. There is, very generally, a lack of intel- 
lectual faculty sufficiently complex and plastic to comprehend the 
involved and changing phenomena of society. The scientific judg- 
ment is disturbed by a variety of emotional prejudices, which Mr. 
Spencer classifies as the educational bias, the bias of patriotism, the 
elass bias, the political bias, and the theological bias. 

3. And, finally, the peculiar position which the sociological ob- 
server occupies with reference to the phenomena puts further ob- 
stacles in the way of trustworthy observation. The sociologist has to 
study an ageregate in which he is himself included. Ie is a member 
of society and can not wholly free himself from the beliefs and senti- 
ments generated by this connection. 

These peculiar difficulties which beset sociology have naturally 
impeded the development of the department compared with other 
branches of knowledge. They furnish adequate explanation of the 
unsettled condition of sociological thought which has been described 
in this paper. 

In conclusion, it is hardly necessary to state that in the writer’s 
opinion sociology is not, at present, entitled to be called a science. 
In order to establish the right of a body of knowledge to the title of 
science, the claimants must be able to show that they have a definitely 
bounded field of investigation, that they employ recognized scientific 
methods, and that they have established certain truths of unquestioned 
value. Sociology in its present state fails to meet these conditions. 
Its province is not yet agreed upon, its methods have been often 
unscientific, and its first principles are yet to be formulated. It is 
not, therefore, a science. 

“Sociology,” says one of its critics, “no more demonstrates its 
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claim to existence as a science than astronomy would if we found some 
astronomers msistng that the sun went around the earth and others 
contending that the carth went around the sun.” * 

After all, the question whether sociology deserves to be called 
a science or not 1s one of merely academic interest. It has reecived 
far more attention than it really deserves. Nor will any amount of 
discnssion upon this pomt help to make sociology a science. “ It is 
safe to say,” remarks the critic fron whom we have just quoted, 
“that no great scientific work was ever done by a man who was fret- 
ting over the question whether he was a scientist or not. The work is 
the thing and not what it is called. On the other hand, no name can 
dignify a work wlich is petty and futile.” 

It is not by talking about it, but by working over it, that a body 
of knowledge is developed into a science. And sociologists would do 
well to heed the advice of Tarde, the French writer: “ Instead of 
discoursing upon the merits of this infant—sociology—which men 
have had the art to baptize before its birth, let us sueeeed, if pos- 
sible, in bringing it forth.” + 


A FEATIERED PARASITE. 


By LEANDER 8S. KEYSER. 


OTHING could more clearly prove that a common law runs 
through the whole domain of Nature than the fact that m 
every division of her realm there scems to be a class of parasites. 
Tn the vegetable world, as is well known, there are various plants 
that depend wholly upon other plants for the supply of their vital 
forces. Aud in the human sphere there are parasites in a very real 
aud literal seuse—ainen and women who rely upon the toil and thrift 
of others to sustain them in worthless idleness. 

Tn view of the almost universal character of this law it would 
he strange if these peculiar forms of dependence did not appear in 
the avian conmunity. We do find such developments in that de- 
partment of creation, Across the waters there is one bird which 
has won an nnenviable reputation as a parasite, and that is the Eu- 
ropean cuckoo, which relies ahnost wholly on the efforts of its more 
thrifty neighbors to hatch and rear its young, and thereby perpetu- 
ate the species. Strangely enough, our American cuckoos are not 
elven to such slovenly habits, but build their own nests and faith- 
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fully perform the duties of nidification, as all respectable feathered 
folk should. Ilowever, this parasitical habit breaks out, quite un- 
expectedly it must be conceded, in another American family of birds 
which is entirely distinct from the cuckoo group. 

In America the cowbird, often called the cow bunting, is the 
only member of the avian houseliold that spirits its eggs into the 
nests of other birds. The theory of evolution can do little toward 
accounting for the anomaly, and even if it should venture upon 
some suggestions it would still be just as difficult to explain the cause 
of the evolution in this special group, while all other avian groups 
follow the law of thrift and self-reliance. 

The eowbird belongs to the family of birds scientifically known 
as Icteride, which inelndes such familiar species as the boboluks, 
orioles, meadow larks, and the various kinds of blackbirds, none of 
which, I am glad to say, are parasites. The name J/olothrus has 
been given to the genus that includes the cowbirds. They are con- 
fined to the American continent, having no analogues in the lands 
across the seas. The saine may be said, indeed, of the whole [cferide 
family. It may be a matter of surprise to many persons that there 
are twelve species and subspecies of cowbirds in North and South 
America, for most of us are familiar only with the common cow- 
bird (Molothrus ater) of our temperate regions. Of these twelve 
species only three are to be found within the limits of the United 
States, one isa resident of western Mexieo and certain parts of Cen- 
tral America, while the rest find habitat exclusively in South Amer- 
ica. A fresh field of investigation is open to some enterprising and 
mnbitious naturalist who wishes to study several of these species, as 
comparatively little is known of their habits, and indeed much still 
remains to be learned of the whole genus, familiar as one or two of 
the species are. Their sly, surreptitions manners render them ex- 
cecdingly difficult to study at close range and with anything like 
detail. 

Are all of them parasites? It is probable they are—at least 
to a greater or less degree—except one, the bay-winged eowbird of 
South Ameriea, which I shall reserve for notice later on in this ar- 
ticle. We might assert that our common cowbird is the parasite 
par excellence of the family, for, so far as T can learn from reading 
and observation, they never build their own nests or rear their own 
young, but shift all the duties of maternity, save the laying of the 
eges, upon the shoulders of other innocent birds. 

These avian “spongers ” have a wide geographical range, in- 
habiting the greater part of the United States and southern Canada, 
except the extensive forest regions and some portions of the South- 
ern States. The center of their abundanee is the States bordering 
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on the upper Mississippi River and its numerous tributaries. They 
oceur only as stragglers on the Pacific coast west of the Cascade and 
Sierra Nevada Mountains. ‘The most northern point at which they 
have been known to breed is the neighborhood of Little Slave Lake 
in southern Athabasca. In the autumn the majority of these birds 
migrate to southern Mexico, although a considerable number re- 
main in our Southern States, and a few oceasionally tarry for the 
winter even as far north as New England and southern Michigan. 

The male cowbird looks like a well-dressed gentleman—and may 
have even a slightly clerical air—in his closely fitting suit of glossy 
black, with its greenish and purplish irideseence, and his cloak of 
rich metallic brown covering his head, neek, and chest. He makes 
a poor shift as a musician, but his failure is not due to lack of effort, 
for during courtship days he does his level best to sing a variety of 
tunes, expanding and distorting his throat, fluffing up his feathers, 
spreading out his wings and tail, his purpose evidently being to make 
himself as fascinating as possible in the eyes of his lady love. One 
of his calls sounds like the word “sprecle,” piped in so piercing a 
key that it seems almost to perforate your brain. 

One observer maintains that the cowbirds are not only para- 
sitical in their habits, but are also absolutely devoid of conjugal 
affection, practicing polyandry, and seldom even mating. ‘This is 
a serious charge, but it is doubtless true, for even during the season 
of courtship and breeding these birds live in flocks of six to twelve, 
the males almost always outnumbering the females. ITlowever, if 
their sexual relations are somewhat irregular, no one ean accuse 
them of engaging in family brawls, as so many other birds do, for 
both males and females seem to be on the most cordial terms with 
one another, and are, to all appearances, entirely free from jealousy. 
Who has ever seen two cowbirds fighting a duel hke the orioles, 
meadow larks, and robins? Their domestic relations seem to be 
readily adjusted, perhaps all the more so on account of their lax 
standards of sexual virtue. 

In obtruding her eggs into the nests of other birds Madame Cow- 
bird is sly and stealthy. She does not drive the rightful owners 
from their nests, but simply watches her opportunity to drop her 
eggs into them when they are unguarded. No doubt she has been 
on the alert while her industrious neighbors have been eonstruet- 
ing their domiciles, and kuows where every nest in the vicinity is 
hidden. Says Major Charles Bendire: “In rare instances only 
will a fresh ecowbird’s egg be found among ineubated ones of the 
rightful owners. I have observed this only on a single oecasion.” 
From one to seven eggs of the parasite are found in the nests of 
the dupes. In most eases the number is two, but m the case of 
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ground builders the cowbird seems to have little fear of overdoing 
her imposition. Major Bendire says that he onee found the nest 
of an ovenbird whieh contained seven eowbird’s eggs and only one 
of the little owner’s. 

If parasitism were the only erime of the ecowbird one would not 
feel so mueh disposed to put her into the avian Newgate Calendar; 
but she not only infliets her own eggs upon her innocent victims, 
but often actually tosses their eggs out of the nests in order to make 
room for her own. Nor is that all; she will sometimes puncture 
the eges of the owners to prevent their hatehing, and thus inerease 
the chances of her own offspring. Whether this is done with her 
beak or her elaws is still an open question, Major Bendire inclining 
to the belief that it is done with the claws. 

Her finesse is still further to be seen in the faet that she usually 
selects some bird for a vietim that is smaller than herself, so that 
when her young hopefuls begin to grow they will be able to crowd 
or starve out the true heirs of the family. In this way it is thought 
that many a brood comes to an untimely end, the foster parents hay- 
ing no means of replacing their own little ones when they have been 
ejected from the nest. However, I am disposed to think that the 
eowbird’s impositions are not usually so destructive as some ob- 
servers are inclined to believe. I onee found a bush sparrow’s nest 
containing one eowbird and four little sparrows, all of which were 
in a thriving condition. The sparrows were so well fed and active 
that as soon as I touehed the nest they sprang, with loud ehirping, 
over the rim of their eottage and seuttled away through the grass. 
They were eertainly strong and healthy, in spite of the presenee 
of their big foster brother. Before they flitted away I had time 
to notice how the little family were disposed. The eowbird was 
squatted in the center of the nest, while his little brothers and 
sisters were ranged around him, partly covering him and no doubt 
keeping him snug and warm. They were further advanced than 
he, for while they serambled from the nest, he could do nothing but 
snuggle close to the bottom of the eup, where he was at my mercy. 

A wood thrush’s nest that I found contained two young thrushes 
and two buntings. <All of them were about half fledged. Being 
of nearly the same size, the queerly assorted bantlings lived in ap- 
parent peace in their narrow quarters. I watched them at frequent 
intervals, but saw no attempts on the part of the foundlings to erowd 
out their fellow-nestlings. The ecowbirds were the first to leave the 
roof-tree. Thus it appears that the intrusion of the eowbird’s eggs 
does not always mean disaster to the real offspring of the brooding 
family, but of course it always.prevents the laying of the full eom- 
plement of eggs by the builders themselves. 
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Even after the voungsters have left the nest the mother cowbird 
does net assume the eare of them, but still leaves them in charge of 
the foster parents. It is laughable, almost pathetic, to see a tiny 
ovenbird or redstart feeding a strapping young cowbird which is 
several times as large as herself. She looks like a pygmy feeding a 
eiant. In order to thrust a tidbit into his mouth she must often 
stand on her tiptoes. Why the diminutive caterer does not see 
throngh the fraud I ean not say. She really seems to be attached 
to the hulking youngster. By and by, however, when, he grows 
large enough to shift for himself, he deserts his little parents and 
nurses and secks companionship among his own blood kindred, who 
will doubtless bring him up in the way all ecowbirds should walk. 

It is surprising how many species are imposed on suecessfully by 
the ecowbird. The number, so far as has been observed, is ninety, 
with probably more to be added. Among the birds most frequently 
victimized are the pheebes, the song sparrows, the indigo birds, the 
bush sparrows, and the yellow-breasted chats. Even the nests of 
the red-headed woodpecker and the rock wrens are not exempt. 
Some species, notably the snmmer warblers, detect the imposture 
and set about defeating the purposes of the interloper. This they 
do hy building another story to their little cottage, leaving the ob- 
trnded eggs in the cellar, where they do not receive enough warmth 
to develop the embryo. 

While it is surprising that acute birds should allow themselves 
to be imposed on in this way, perhaps, after all, they look upon the 
cowbird as a kind of blessing in disguise; at least, he may not be 
an unmixed evil. They may act on the principle of reciproeity— 
that “one good turn deserves another.” What I mean is this: In 
my rambles I have often found the cowhirds the first to give warn- 
ing of the approach of a supposed danger. Having no domestic 
duties of their own, they can well seerete themselves in a tall tree 
overlooking the entire premises, and thus play the useful role of 
sentinel. This, Iam disposed to beheve, is one of the compensating 
uses of this parasite, and may furnish the reason for his being toler- 
ated in birdland. And he is tolerated. TIas any one ever seen 
other birds driving the cowbird away from their breeding precinets, 
or charging him with desperate courage as they do the blue jays, 
the hawks, the owls, and other predatory species? Ie evidently 
snbserves some useful purpose in the avian community, or he would 
not be treated with so much consideration, 

A young cowbird that I purloined from the nest and reared by 
hand did not prove a very pleasant pet. Ile was placed in a large 
cage with several other kinds of vwoung birds. At first he was quite 
docile, taking his food from my hand and even allowing some of 
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his feathered companions to fecd him; but in a few weeks he grew 
so wild and manifested such a fierce desire for the outdoor world 
that I was glad to earry him out to the woods and give him his free- 
dom. .A young red-winged blackbird and a pair of meadow larks 
developed a different disposition. 

The dwarf cowbird (Volothrus ater obscurus) is similar to his 
relative just described, except that he is smaller and his geograph- 
ical range is more restricted. He is a resident of Mexico, southern 
Texas, southwestern Arizona, and southern California. His habits 
resemble those of the common cowbird. Another bunting, having 
almost the same range, although a little more southerly, is the red- 
eyed cowbird, which is larger and darker than our common cow- 
bird and has the same parasitical habits. 

In South America three species have been studied by Mr. W. H. 
Hudson, who, in collaboration with My. P. L. Selater, has published 
a most valuable work on Argentine ornithology. One of these is 
called the Argentine cowbird (Volothrus bonariensis). It is a bona 
jide, blue-blooded parasite, and has been seen striking its beak into 
the eges of other birds and flying away with them. The males, it 
is said, show little discrimination in pecking the eggs, for they are 
just as hkely to puncture the cowbird eggs as those of other birds. 
Every egg in a nest is frequently perforated in this way. These 
buntings lay a large number of eges, often dropping them on the 
ground, laying them in abandoned nests, or depositing them in nests 
in which incubation has already begun, in which cases all of them are 
lost. However, in spite of this wastefulness the birds thrive, thou- 
sands of them being seen in flocks during the season of migration. 

And, by the way, a description of their habits by Mr. Hudson 
has thrown an interesting light on the subject of migration in the 
southern hemisphere. South of the equator the recurrence of the 
seasons is the exact reverse of their recurrence north of the equator, 
and therefore the breeding season of the birds is in the autumn in- 
stead of the spring; the flight from winter cold occurs in the spring 
instead of in the autumn, and is toward the north instead of toward 
the south. Thus, in February and March the Argentine cowbirds 
are seen flying in vast battalions in the direction of the equatorial 
regions—that is, northward—in whose salubrious clime they spend 
the winter. As our northern autumn draws near and the southern 
summer approaches these winged inigrants take the air line for their 
breeding haunts in the Argentine Republic and Patagonia. At the 
same time the migrants of the northern hemisphere are pressing 
southward before the blustering mien of old Boreas. It all seems 
wonderful and solemn, this world-wide processional of the seasons 
and the birds. 
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Naturally, one would expect to find some other eccentricities in 
this aberrant family besides that of parasitisin, and in this expecta- 
tion one is not disappointed. There are two other species of cow- 
birds in the Argentine country—the screaming cowbird (Aolothrus 
rufoaxillaris) and the bay-winged cowbird (Volothrus badius). The 
latter is only partly a trencher on the rights of other birds—that 
is, it is only half a parasite. Indeed, it sometimes builds its own 
nest, which is quite a respectable affair; but, as if to prove that it 
still has some remnants of ecowbird depravity in its nature, it fre- 
quently drives other birds from their rightful possessions, appro- 
priates the quarters thus aequired, lays its eggs into them, and pro- 
ceeds to the performance of its domestic duties hke its respectable 
neighbors. | Its virtue is that it never imposes the work of ineuba- 
tion and brood rearing on any of its feathered associates, even 
though it does sometimes eject them from their premises. 

3ut what is to be said of the screaming cowbird? Instead of 
inflicting its eggs on its more distant avian relatives it watches its 
chance and slyly drops them into the domicile of its bay-winged 
cousins, and actually makes them hateh and rear its offspring! This 
scems to be carrying imposture to the extreme of refinement, or 
possibly developing it imto a fine art, and reminds one of those hu- 
man good-for-naughts who “sponge ” off their relatives rather than 
eo among strangers. One can searcely refrain from wondering 
whether grave questions of pauperism and shiftlessness ever enter 
into the discussion of “ the social problem ” in the bird community. 


THE COLUMBUS MEETING OF THE AMERICAN 
ASSOCIATION. 


By Pror. D. 8. MARTIN. 


“jens Columbus ineeting of the American Association for the 
Advancement of Science was looked forward to with con- 
siderable interest as the first in the new half century of that body. 
Would the impression and stimulus of the great semicentennial 
gathering at Boston last year be found to continue, or be fol- 
lowed by a reaction? The mectings west of the Alleghanies are 
always smaller than the eastern ones, and the brillianey of the 
Boston ineeting could not be looked for in any interior city. The 
general expectation was for an “ off-year ” gathering. 

But only in point of attendance was this impression verified. 
The register of those present showed three hundred and fifty- 
three uames—a good number for an interior meeting, very few 
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of the Western gatherings having exceeded it. In all other re- 
spects the gencral fecling of the members indicates that the meet- 
ing was notably suecessful and enjoyable, and the remarks made 
by the writer a year ago as to the real value of the smaller 
and less conspicuous meetings he feels to have been well exem- 
plified. It was a scientific working mecting, with enough of social 
intercourse and attentions to be delightful, but not distracting. 
In these aspects the “ golden mean” was markedly preserved. 

The arrangements of the local cominittee for the convenience 
of the members and the sueeess of the meeting in general were 
remarkable in their completeness. Nothing seems to have been 
overlooked, and some advances were made upon any previous year. 
The daily programmes were well printed and on hand early every 
morning—a most important point, not always heretofore attained. 
A. complete telephone service between the section rooms and the 
central hall was a feature of special advantage, each section re- 
porting to headquarters every paper as it was taken up. This was 
then posted on a bulletin, so that any one could know at any time 
what was going on in each section. <A great amount of delay and 
disappointment, that has often been felt by members anxious to 
hear certain papers in different sections, was thus entirely obvi- 
ated. Columbus has set an example in this feature that must be 
followed in the arrangements for all future meetings. The entire 
service on these telephones was rendered not by professional oper- 
ators, but by young lady students of the university, and it was 
well and gracefully done. 

It is fitting also that recognition should be given to some who 
have been less prominent in the local arrangements, but have had 
a large share in their preparation. While the publi resolutions 
of thanks have made well-deserved mention of the local committee 
and its officers, especially Prof. B. IF. Thomas, the indefatigable 
secretary, it is known in Columbus that much of the planning and 
arranging was the work of Prof. Edward Orton, Jr., the son of 
the president of the meeting, and that very much is owing to his 
laborious activity in the perfection of the local adjustments. 

The place of meeting was eminently pleasant and suitable— 
the wide campus and fine buildings of the Ohio State University. 
To members from the East it was a matter of great interest to see 
this noble institution, one of the best examples of the great edu- 
cational enterprises of the central States. In his address of wel- 
come at the opening of the association the president of the uni- 
versity, Dr. William O. Thompson, outlined the history of public 
education in the West as dating back to provisions in the “ Ordi- 
nance of 1787,” looking to edueational advantages for the great 
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“ Northwest Territory.” The State University of Olio is one of 
the vonngest of its kind, but now one of the most important, among 
the States formed from that great region, although Ohio was the 
first to be organized into Statehood. 

Among the nmnerous fine structures seattered over the broad 
area of the campus, one of the most interesting is Orton Hall, con- 
taining the collections in geology and archeology, which are very 
extensive, as well as the laboratories, workrooms, and classrooms 
of the geological department, and at present the University Lr 
brary. Here the meetings of Section E (Geology and Geography) 
were held. In the adjacent Botanical Hall, with its greenhouses, 
ete,, Section G held its meetings. But most of the sections met 
in Townshend TIall, where the telephone service above described 
connected all the rooms. 

The Ohio State University not only weleomed and accommo- 
dated the association, but had a strong representation among the 
officers of the meeting. The venerable president, Dr. Orton, has 
long been professor of geology in the university, and his collee- 
tions are displayed in the hall that so appropriately bears lis name. 
Seetion C (Chemistry) and Section G (Botany) both had secretaries 
from the university faculty—Professors Weber and Ixellerman, 
respectively—while the arrangements for the mectmg have been 
already spoken of as largely due to Professor Thomas and Professor 
Orton, Jr. 

The ladies’ reception committee did everything for the com- 
fort and convenience of the visiting ladies. Their musicale and 
garden party in the grounds were described as extremely enjoy- 
able, and the provision of private carriages to convey ladies and 
aged members across the broad spaces of the campus to and from 
the entrances was a very delicate and highly esteemed conven- 
ienec, especially on warm days. The association was favored in 
the weather, which, though somewhat hot out of doors, was not 
severe, and the rooms were pleasant and airy. 

The excursions given to the members were all of them scien- 
tific; they were not merely pleasure trips. This poimt was a 
marked feature of the Columbus meeting, and one well worthy 
of future hnitation as far as may be. Not every place, however, 
has such marked facilities in this respect. On Saturday, August 
26th, three free excursions were provided to points of geological 
or arelxvological interest. They were about equally shared by 
the members, together with representatives of the local comnnit- 
tee, One party left on Friday evening, passing the night at San- 
dusky, and going by boat thenee to the eclebrated islands of Lake 
rie, there to see the wonderful glacial furrows in the cornifer- 
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ous limestone on Kelley’s Island and the recently opened strontia 
eave on Put-in-Bay Island. These islands are also favorite pleas- 
ure resorts for the whole neighborhood, and the trip was one of 
great interest and enjoyment. Another party, on Saturday morn- 
ing, went to points of special importance in the coal region of the 
Tlocking Valley, under the direction of Mr. R. M. Tfaseltine, chief 
mine inspeetor of Ohio. At Corning the party went down into 
Mine No. 8, owned by the Sunday Creek Coal Company, which 
has recently been equipped with electric power generated by util- 
izing the waste gas from neighboring gas-wells. This is said to 
be the first mine in Ohio to improve this natural souree of power. 
At a depth of sixty-five feet the visiting party were taken by mine 
ears to a point where a remarkably fine exposure has been made 
of a earboniferous “ forest,” with upright trunks of Sigillaria and 
associated forms of coal vegetation finely displayed. At a point 
somewhat nearer the entrance, but at a lower level, lunch was 
served by the company, in a chamber lighted hy electricity, two 
hundred feet underground and a mile from daylight! Another 
mine was visited later, and the machinery and applianees exam- 
ined; this was No. 16, at Hollister, owned by the Courtnght Coal 
Company. 

The third party went to Fort Ancient to examine the great 
aboriginal earthworks at that place, owned by the State, and in 
charge of the Ohio Archeological Society. There, on a hill widely 
overlooking the Little Miami Valley, are some of the most exten- 
sive prehistoric works in the country. The State has purchased 
two hundred and eighty-seven acres, and of these about one hun- 
dred aeres are ineluded within the walls. These ramparts, over- 
erown with large trees, follow closcly the contour of the hills, 
and show that, whatever their age, there has been no change and 
little erosion since they were built. Their form is very irregular, 
consisting of two main areas—a northern one, ealled the “ new 
fort,” rudely square, and a southern one, ealled the “ old fort,” 
rudely triangular—couneected by a narrow portion, called the 
“isthmus,” with crescent-shaped transverse walls crossing it, and 
high conical mounds at the entrance to the “old fort.” From 
the main gateway of the “new fort,” starting froin two mounds, 
two parallel walls ean be traced, exactly eastward, for half a mile 
or more. Irregular as these works are, from the contour of the 
hills and the course of the ravines that bound them, yet there is 
also seen at times in their shaping a singular exactness of orienta- 
tion that is striking and suggestive. Their use is problematieal, 
but they must have been defensive, althongh an enormous foree 
would be required to hold them, as their entire circumference is 
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three miles and a half. At one point within the “old fort,” in 
front of the gateway to the “isthinus,” was found a burial place 
where a number of skeletons lay as though thrown together, not 
carefully and separately buried. The suggestion is strongly made 
that this spot marks an unsuccessful attack by enemies, who were 
roughly buried where they fell. At other points graves have 
been found, some containing copper implements and overlaid with 
plates of mica. Great regret was felt that Mr. W. K. Moorehead, 
who has explored so extensively here and in the vicinity and has 
published such interesting accounts of Fort Ancient and similar 
remains, was unable to be at the meeting on account of severe 
illness. 

The public spirit that has secured this spot for the State, and 
the work of the Ohio Archeological Socicty in caring for it prop- 
erly, are matters for pride and congratulation, and evidences of 
the highest type of civilization. The society is clearing away the 
dense undergrowth so as to display the works and the trees upon 
them; is guarding and repairing the walls at points where injury 
has oceurred by “ washing ”; has sunk a well in the “ old fort,” with 
fine water; and built a pavilion for visitors. Here lunch was 
served to the party, and addresses given by archeologists present 
and officers of the Archzeological Society. 

On Thursday a large number of the geologists spent most of 
the day in examining moraines and glacial phenomena near Lan- 
easter, and in the evening nearly the entire association was taken 
by special train to see the gas-wells in the same neighborhood, at 
Sugar Grove, which were lighted and “blown off” for their bene- 
fit. The city of Columbus itself is to a considerable extent sup- 
plied with natural gas. 

Turning to the proceedings of the mecting, there may be noted 
in the character of the papers certain tendencies which are inde- 
pendent of the association and belong to the general line of 
thought of the present, and doubtless yet more of the future. The 
papers presented may be roughly grouped into two classes: those 
relating to technical details, and those involving or seeking prac 
tical results and applications. Of course, there is no conflict be- 
tween these two lines of thonght and work—the latter, to be 
really attained being dependent upon the former—but there is this 
tendency distinctly shown, to consider scientific questions in their 
bearing on the welfare or the needs of humanity. Naturally, this 
aspect appeared more clearly in some of the sections than in others, 
but no one who looks over the titles in the daily programmes ean 
fail to note it. The whole work of Section IT (Social and Eco- 
nomic Scicuce) is of this character, and it is marked in Sections G 
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(Botany), D (Mechanics and Engineering), and II (Anthropology). 
lt would be impossible to mention all the papers bearing upon 
such relations; a very few only ean here be noted, even of those 
that were important. In Section I no more suggestive title has 
ever been presented to such a body than that of Miss Cora A. Ben- 
nesoun, of Cambridge, Mass., on Federal Guarantees for Maintain- 
ing Republican Government in the States. Miss Benneson is a 
graduate in law, and has already achieved distinction in her pro- 
fession in subjects relating to questions of government. In Sec- 
tion G, Prof. H. A. Weber, the seeretary, read a paper on Test- 
ing Soils for the Application of Commercial Fertilizers—the out- 
come of twelve years’ interconrse with farmers’ institutes and 
many more years of experimentation—aiming to avoid unwise 
and unprofitable use of fertilizers on soils to which they are not 
adapted, and to provide ready and aceurate methods of determina- 
tion as to the needs and the capacities of soils. Sections D and I 
united to hear a paper before the former, by Principal Morrison, 
of the Manual Training High School, of Kansas City, Mo., on Ther- 
mal Determinations in Heating and Ventilating Buildings, with 
special reference to schools. These are merely given as in- 
stances. Agriculture, electrical applhances, educational methods, 
and social conditions, all received important attention. 

Another paper of great practical moment was read before Sec- 
tion O by Prof. H. W. Wiley, chemist to the United States De- 
partinent of Agriculture, and Mr. H. W. Krug, on New Products 
from Maize Stalks. Careful analyses of the pith and stalks of 
corn, and important suggestions as to their great utility in various 
ways, were presented. Some of these were very surprising, not 
only pointing out.the value of these substances as fodder, when 
properly prepared and used, but in the realm of war as well as in 
peace, for protecting the sides of naval vessels as a light and most 
effective armor, and in the manufacture of smokeless powder of 
a superior quality. Professor Wiley elaimed that from these 
hitherto almost waste products of American farms immense re- 
sults may be obtained. 

Very naturally, the recent war and questions connected with 
it called forth some striking contributions. Prof. William S. Al- 
drich, of the University of Illinois, addressed Seetion D and a 
large proportion of members from other sections on Engineering 
Experiences with Spanish Wrecks, and the story of the Maria 
Teresa. Professor Aldrich was connected with the United States 
repair-ship Vulcan, and described the remarkable charaeter of that 
vessel—an entire novelty in nayal warfare—with her complete out- 
fit of engineering tools and machinery, even to brass and iron fur- 
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naces of large capacity. Never before, he said, had such castings 
been made on board ship, or a foundry operated on the ocean. 
The effeets of the American rapid-tire guns on Admiral Cervera’s 
ships were fully deseribed and illustrated, and the paper closed 
with a vivid and detailed account of the floating of the Maria 
Teresa, her repairing by the erew of the Vulean through five weeks 
of most difficult work, and the unsnecessful attempt to bring her to 
Norfolk, ending in her abandonment and loss. The pubhe lee- 
ture of Wednesday evening was by Prof. C. E. Monroe, of Wash- 
ington, D. C., on the Application of Modern Explosives, very fully 
illustrated. Detailed accounts were given of the manufacture of 
enn eotton and various recent forms of high explosives and smoke- 
less powders. In regard to the use of the latter, Professor Mon- 
roe emphasized the facet that Franee and Germany had adopted 
smokeless powders in 1887, and Italy and England a year or two 
later, and characterized as “ unpardonable ” the fact that our own 
service was unprovided with any sueh material when we began the 
war with Spain. He further discussed recent and very important 
experiments in the matter of throwing from ordinary guns shells 
eharged with high explosives, especially that known as Joveite, 
with which tremendous effects have been prodneed in penctrating 
the heaviest plating. 

Very different in character was the interesting and pleasing 
programine carried out by the Section of Botany in memory of two 
eminent workers in bryology who were Jong identified with Co- 
lumbus—Dr. William §. Sullivant and his colaborer, Prof. Leo 
Lesquereaux, who was eminent also in fossil botany. Wednesday 
was set apart as “ Sullivant day,” and was marked by an extensive 
display of portraits, books, and speeimens, and a series of memo- 
rial addresses, with notes on the progress of bryologv. Twelve 
North American species of mosses have been named for Dr. Sulli- 
vant, and specimens of all these, with drawings made by him, were 
loaned for this occasion from his collection, now at the museum 
of Harvard University. Sets of dupheates of these species, from 
the herbarium of Colunbia University, were prepared and pre- 
sented as souvenirs to the betanists in attendance. Some mem- 
hers of Dr. Sullivant’s family were present, aud naturally felt a 
very deep sense of gratification at such a tribute to lis name 
and fame. 

The address of the retiring president, Prof. F. W. Putnam, 
had a special interest in that it was the last official appearance of 
one who has been for so many vears closely and prominently iden- 
tified with the association as its permanent seeretary, aud whose 
presence and personality have seemed an essential element in 
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every meeting. Professor Putnam, in opening, paid an cspecial 
tribute to the late Dr. D. G. Brinton, of Philadelphia, a former 
president and leading member of the association, devoted to the 
same branch of research with himself—North American etlinol- 
ogy—although holding different theories therein, Professor Put- 
nam dealt with the prehistoric peoples of this continent, and ar- 
gued for distinct racial types as expressed in the remains that 
they have left, and for resemblances as due to intercourse and 
mingling of tribes, and not to autochthonous development of arts 
and eustoms as the result of corresponding stages of evolution 
without contact or outside influence—the view maintained by Dr. 
Brinton. 

There is not space here to dwell further upon many valuable 
papers and discussions. The Section of Geology had a full and 
interesting session, in which glacial phenomena, especially as dis- 
played in Ohio, bore a considerable part. One of the papers had 
a very wide and painful interest for all Americans—that of Mr. 
kk. H. Barbour, on the Rapid Deeline of Geyser .\etivity in the 
Yellowstone Basin. Careful and extended comparison of the 
present state of the geysers and hot springs with that to be seen a 
few years ago shows that these wonderful and impressive phenom- 
ena have greatly deereased in both the amount and the frequency 
of their manifestations, and Mr. Barbour warned all who desire to 
witness anything of their grandeur to visit the region without 
delay, as the indieations point to their speedy cessation as probable 
if not inevitable. 

In reference to the future of the association, it is gratifving 
to observe that the various special societies, whose relations to 
the association were considered in the article by the present 
writer a year ago, have not only continued to hold their summer 
sessions In connection with that of the association, but have shown 
a very cordial spirit of co-operation, and that some others are pro- 
posing to affiliate in a similar way. This is as it should be; but 
there is in it also the suggestion of a broader and more definite 
relationship of all these special societies to each other throngh the 
medium of the association. The tendeney is apparently toward 
affiliation and co-operation among them, and the American \sso- 
elation for the Advancement of Science could have no more fitting 
or useful function than as a sort of federative or representative 
body for all the others. 

The next meeting is to be held in New York, two months ear- 
lier than usnal—at the end of June. Both the place and the 
time were determined by the Paris Exposition. It was thought 
best to arrange the meeting so that it might easily be attended 
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hy the large number of scientists from all over the country who 
will be going abroad next summer. This plan is doubtless wise, 
although it is much to be regretted that the time—the last week 
in June—will cut off from attendance almost all the members 
who are teachers In publie schools, who will be just then in the 
pressure of their closing days and examinations. The peculiar cir- 
cumstances of the year, however, justify what would otherwise 
be a most unfortunate time. New York will do her best, and 
ceive the association a weleome worthy of the great metropolis 
of America. 


SKETCIT OF DR. WILLIAM PEPPER. 


By LEWIs R. HARLEY. 


IIILADELPHTA has long been regarded as the home of med- 

ical science in America. Jere was founded the first medical 
school in the United States, among whose alumni are numbered 
some of the most brilliant names in the profession. The spirit 
of scientific research has always been most active in Philadelphia. 
IIere Franklin made his experiments in electricity, and Ritten- 
house observed the transit of Venus; while Rush, Morgan, William- 
son, and Physick gave the city a name abroad as a great medical 
center. Each generation has contributed something to her fame 
as the abode of scientific culture. 

In recent times no name has been so closely associated with 
the intellectual progress of the city as that of the subject of this 
sketch. Dr. William Pepper was reared in a scientific atmosphere. 
Vlis father, William Pepper, the elder, was born in Philadelphia, 
Jannary 21, 1810. He graduated with first honors at Princeton 
in 1829. He afterward studicd medicine for a time with Dr. 
Thomas T. Hewson, and in 1882 graduated in medicine at the 
University of Pennsylvania. IIe then spent two years in study in 
Paris, and in 18384 he entered upon his profession m Philadelphia, 
where he rose rapidly in reputation. Ile was physician to the Penn- 
sylvania Hospital for twenty-six years. In 1860 he was elected 
Professor of the Theory and Practice of Medicine in the Univer- 
sity of Pennsylvania. Ie held this position until the time of his 
death, October 15, 1864. Dr. Pepper had two sons, who became 
distmgnished in the medieal profession. The eldest son, George, 
was born April 1, 1841, and died September 14, 1872. Tle gradu- 
ated from the college department of the University of Pennsyl- 
vama in 1862, and completed the course in the Medical School in 
1565. Ile served with distinction in the civil war, and died at 
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the beginning of a suceessful professional career. Another son, 
Dr. Wittram Perrer, the subject of this sketeh, was born in 
Philadelphia, August 21, 1845. 

Dr. Pepper received his edueational training solely in the eity 
of his birth, having graduated from the college department of 
the University of Pennsylvania in 1862, in the same elass with Pro- 
vost Charles C. Harrison, Thomas McKean, Dr. Persifor Fraser, 
and many other men prominent in university cireles. He graduated 
from the Medieal School in 1864, and at onee began the practice 
of medicine. His connection with the University of Pennsylvania 
began in 1868, when he was appointed lecturer on morbid anat- 
omy. From 1870 to 1876 he was leeturer on elinical medicine. 
In 1876 Dr. Pepper was given a full professorship of clinical medi- 
eine, in which he continued until 1887, when he sueceeded Dr. 
Alfred Stillé in the chair of the Theory and Praetice of Medi- 
cine. 

During this early period of his career Dr. Pepper labored with 
untiring zeal in the practice of his profession, and he also beeame 
eminently sueeessful as a teacher. In 1877 he set forth his views 
on higher medical education in an address at the opening of the 
one hundred and twelfth course of leetures in the University Med- 
ical School.* At that time a very low standard existed in the 
medical schools of our country, and Dr. Pepper, in his address, 
urged the following reforms: 

1. The establishment of a preparatory examination. 

2. The lengthening of the course to at least three full years. 

3. The eareful grading of the course. 

4, The introduction of ample praetieal instruction of each stu- 
dent both at the bedside and in laboratories. 

5. The establishment of fixed salaries for the professors, so that 
they may no longer have any peeuniary interest in the size of their 
classes. 

It was a source of gratifieation to Dr. Pepper that he lived to 
see all these reforms in medieal education adopted. On the ex- 
tension of the medieal course to four years he subscribed $50,000 
toward a permanent endowment of $250,000. As early as 1871 
he began to urge the establishment of a university hospital, the 
subject being first diseussed in a conversation with Dr. I. C. Wood 
and Dr. Wilham F. Norris. An appeal was made to the publie, 
and Dr. Pepper was made ehairman of a finanee committee. By 
May, 1872, a splendid site and $350,000 for building and endow- 
ment had been secured. Dr. Pepper was selected as chairman of 


* Higher Medical Education. The True Interest of the Public and of the Profession, 
By William Pepper, M.D., LL.D. Philadelphia: J. B. Lippincott Company, 1894. 
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the building committee, and work on the hospital was pushed so 
rapidly that it was ready for patients on July 15, 1874. 

When Dr. Charles J. Stillé resigned the provostship of the 
university in 188i, Dr. Pepper was cleeted as his suecessor. The 
executive abilities which he had displayed in connection with the 
founding of the new hospital made him the natural choice of the 
trustees. Althongh his private practice had increased to immense 
proportions, besides being oceupied with his duties as a clinical 
professor, Dr. Pepper accepted the provostship. To the duties of 
this office he devoted the best years of his life. The extent of his 
practice and the demands made upon his time by the university 
would have appalled an ordinary man, but his capacity for labor 
appeared to be without limit, his working day often exceeding 
eighteen hours. His administration was characterized by the uni- 
fication of the various schools of the university, besides the found- 
ing and equipment of several new departments. In one of his 
annual reports Dr. Pepper defined the broad poliey of the uni- 
versity in the following appropriate langnage: “ The mniversity is 
truly the voluntary association of all persons and of all agencies 
who wish to unite in work for the elevation of society by the pur- 
suit and diffusion of truth.’ * In other words, Dr. Pepper re- 
garded the functions of the university as not simply an institution 
of instruction, but also of research. To this end every effort was 
made to open up new fields of investigation and to widen the seope 
of the university. During his provostship thirteen new buildings 
were crected, and the following departments, or schools, were or- 
ganized: 

1. The Department of Finance and .Econoimy. 

2. The Departmeit of Philosophy. 

3. The Department of Veterinary Medicine. 

4, The Department of Biology. 

5. The Department of Physical Education. 

6. The Department of Archeology and Paleontology. 
7. The Department of Ilygiene. 

8. The Graduate Department for Women. 

9. The School of Architecture. 

10, ‘The School for Nurses in the University Hospital. 

11. The Veterinary Hospital. 

12. The Wistar Institute of Anatomy and Biology. 

Dr. Pepper took particular interest in the Department of Ar- 
chieology aud Paleontology connected with the university. For a 
nmimnber of vears he was president of its hoard of trustees, while it 


* Report of the Provost of the University of Pennsylvania, from October, 1892, tou June, 
1s9t, Philadelphia, 194. 
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was largely through his efforts that the Babylonian Exploration 
Fund was formed.* It was Dr. Pepper’s ambition to have at the 
university well-equipped laboratories that would offer an oppor- 
tunity for original investigation in medical science. The establish- 
ment of the Laboratory of Hygiene, in 1892, was the first step in 
this direction, soon to be followed by Dr. Peppevr’s gift of the 
Laboratory of Clinieal Medicine. This laboratory was founded in 
memory of his father, the late Dr. William Pepper. The gift is 
unique in that it is made for the purpose of promoting and stimnu- 
lating original research, and improving the methods of diagnosing 
and treating the diseases of human beings. Another field of work 
in the laboratory is that of giving advanced and special instruction 
to men who have already obtained the degree of Doetor of Medi- 
cine. At the opening of the laboratory in 1895 Dr. William H. 
Welch, of Johns Hopkins University, said, “To the small number 
of existing clinieal laboratories the William Pepper Laboratory of 
Clinical Medicine is a most notable addition, being the first labo- 
ratory of the kind in this country, and it is not surpassed by any in 
foreign countries.” + 

Dr. Pepper realized more and more every year that the vast 
extent of the university interests demanded the undivided activity 
of its head. In 189+ he resigned the office of provost, stating at 
the time that, as it became necessary for him to choose between 
administration work aud medical science, his devotion to the latter 
determined his choice. His administration was an eventful one, 
during which the university evolved from a group of disconnected 
schools to a great acadeimie body. In 1881 its property in land 
amounted to fifteen acres, while in 1894 it controlled fifty-two 
acres in a continuous tract. In 1881 the university property was 
valued at $1,600,000; in 1894 it exeeeded $5,000,000. The teach- 
ing force in 1881 numbered S8 and the students in all departments 
US1; in 1894 the former were 268, and the attendance had reached 
2,180, representing every State in the Union, as well as thirty- 
eight foreign countries. 

Dr. Pepper beeame well known as an author on medieal sub- 
jects. He founded the Philadelphia Medical Times, and was its 
editor for two years. In 1885 he edited a System of Medicine by 
American Authors, a work that has been considered a leading au- 
thority on medical subjects. Ile also edited a book of medical 
practice by American authors, and, with Dr. J. F. Meigs, issued 


* See the article on Seience at the University of Peunsylvania, in Popular Science 
Monthly for August, 1896. : 

+ Proceedings at the Opening of the William Pepper Laboratory of Clinical Medicine, 
December 4, 1895. Philadelphia, 1896. 
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a work on Diseases of Children. Je was Medical Director of the 
Centennial Exposition in 1876, and for his services he received 
from the King of Sweden the decoration of Knight Commander of 
the Order of St. Olaf. 

Dr. Pepper showed an unbounded interest in behalf of any 
movement that would benefit the community in general. THe was 
one of the first to realize the advantage that would acerue to Phila- 
delphia should she become a museum center. The Philadelphia 
Commercial Museum was established in October, 1898, with Dr. 
Pepper as president of the board of trustees. The old offices of 
the Pennsylvania Railroad Company were leased, and exhibits were 
secured from the Latin-American countries, Africa, Australia, 
Japan, and India, forming the largest permanent collection of raw 
products in existenee. Referring to the great value of the mu- 
seum, Dr. Pepper spoke as follows in his address of welcome at 
the first annual meeting of the advisory board: 

“Tt would seem elear, however, that no method of studying in- 
dustries and commerce can be scientifie and complete which does 
not include the museum idea as now comprehended. The museum 
aims to teach by object lesson the story of the world, past and 
present. The Biological Museum presents the objects of human 
and comparative anatomy, arranged scientifically and labeled so 
fully as to constitute the best text-book for the study of those sub- 
jects. The Museum of Natural History does the same in its field. 
The Museum of Archeology shows the progress of the race from 
the most archaie times, the different types of human beings, their 
mode of living, their forms of worship, their games, their weapons, 
their inplements, the natural products which they used for sub- 
sistence, in their industries, and in their arts, the objects of manu- 
facture or of art which they produced, and the manner in which 
they disposed of their dead. 

~ The natural products and manufactured articles, which consti- 
tute the material of commerce, come necessarily into such a scheme, 
and the long-looked-for opportunity of establishing a commercial 
museum upon a truly scientifie basis presented itself when, at the 
close of the Columbian Exposition at Chicago, it was possible, 
through the enlightened liberality of the municipal authorities of 
Philadelplna and the invaluable services of Prof. W. P. Wilson, 
to secure vast collections of commercial material, which was so 
liberally donated to the Philadelphia museums by nearly all the 
foreign countries of the globe.” 

Jt was Dr. Pepper’s idea to have the University Museum and 
the Commercial Museum situated near each other, on the plan 
of the South Kensington Muscum. To this end the City Couneils, 
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in 1896, passed an ordinance giving over to the trustees of the 
Commercial Museum sixteen acres of land for the ereetion of suit- 
able buildings. When all the plans are carried out the city will 
have unrivaled facilities for the study of civilization, past and 
present. 

One of the most enduring monuments to Dr. Pepper’s zeal 
and generosity is the Free Library of Philadelphia. In 1889 his 
uncle, George S. Pepper, bequeathed the sum of one hundred and 
fifty thousand dollars “ to the trustees of such Free Library which 
may be established in the city of Philadelphia.” From the be- 
ginning Dr. Pepper took a warm interest in the Free Library 
movement. It was under his leadership that the library was or- 
ganized, and he was made the first president of its board of trus- 
tees. Speaking of his activity in this direction, the hbrarian, Afr. 
John Thomson, said: “No detail was too small for his personal 
attention. No plan for its future growth was too large for his 
ambitious hope of both public and private support. The remark- 
able and rapid inerease in the circulation of the Free Library, the 
multiplication of its branches, the organization of all its depart- 
ments on a broad and generous plan, his success in enlisting a large 
number of able fellow-workers, his clear, plain statements to Coun- 
eils and the city authorities, his activity in securing needed legis- 
lation at Harrisburg, were some of the results of that intelligent 
energy which enabled him to do so much and to do it so well.” 
The bequest of the Pepper family has been supplemented by ample 
appropriations by the City Councils, and the Free Library is now 
one of the most important institutions in Philadelphia. The hbrary 
at present has twelve flourishing branches, while the combined 
circulation of the system for the year 1598 was 1,738,950 
volumes. 

Dr. Pepper was also connected with many scientifie bodies. 
Ile was Vice-President of the American Philosophical Society, and 
President of the first Pan-American Medical Congress in 1893. 
Ile was a Fellow of the College of Physicians; President of the 
Philadelphia Pathological Society from 1873 to 1876; Director of 
the Biological Section, Aeademy of Natural Sciences; President, 
in 1886, of the American Climatological Association; President 
of the Foulke and Long Institute for Orphan Girls; President of 
the First Sanitary Convention of Pennsylvania; and in 1882 he 
was a member of the Assay Commission of the United States Mint. 
Ile received the degree of LL. D. from Lafayette College in 1881, 
and from the University of Pennsylvania in 1893. 

In 1878 Dr. Pepper married Miss Frances Sargeant Perry, a 
lineal descendant of Benjamin Franklin, and a granddaughter of 
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Commodore Oliver Hazard Perry. Four sons were born, of whom 
three survive—Dr. William Pepper, Jr., Benjamin Franklin Pep- 
per, and Oliver Hazard Perry Pepper. Failing in health, Dr. 
Pepper went to California early in the summer of 1898, where he 
died of heart disease on July 28th of that vear. Tis body reached 
Philadelphia on Angust Gth. Funeral serviees were held in St. 
James's Protestant Episcopal Church, after which the body was 
cremated, aud the ashes interred in Laurel Hill Cemetery. The 
American Anthropometric Society received, by the conditions of 
his will, Dr. Pepper's brain. Among the members of this society 
were Dr. Joseph Leidy, Phillips Brooks, and Prof. E. D. Cope. 
The articles of membership of the Anthropometrie Society re- 
quire that each member contribute his brain in the interests of 
science. 

Dr. Pepper's death was followed by many expressions of sor- 
row froin learned societies in various parts of the world. One 
of the most beautiful tributes was the memorial mecting held in 
the citv of Mexico on September 12th. The leading medical 
and scientifie societies of Mexieo assembled in the hall of Congress 
to do honor to the work and character of Dr. Pepper. President 
Diaz oceupied the chair, and about him were gathered the leading 
citizens, officials, and scientists of Mexico. Representatives of the 
National Medieal School and the Board of Health eulogized Dr. 
Pepper, while Hon. Matias Romero spoke of him not as a physi- 
clan, but as an “altrnist who lad conseerated himself to doing 
good for his fellow-men.” 

Tn Philadelphia, steps have been taken to ereet a snbstantial 
memorial to Dr. Pepper. At a memorial meeting, held on March 
Gth last, a proposition was made to place a statue of the deceased 
scientists ou the City Hall plaza, after the style of the Girard 
Monminent. A committee was appointed with power to raise funds 
for the proposed statue, the cost not to exceed ten thousand dollars. 


Oxe of the letters of William Pengelly, geologist, of Torquay, England, 
printed in the inemoir published by his daughter, gives this sketeh of 
Babbage, the mathematician and inventor of the ealeulating machine: “JT 
then ealled on Babbage, and could not get away until after one. IJTe is a 
splendid talker. [le scemed much pleased to see me, and complimented me 
very much on my leeture (at the Roval Institution), in which he was evi- 
dently much interested. Ife is the most marvelous worker I ever met with. 
T never saw anything like the evidenee of multifarious and vast labor 
which his * workshop’ presents; he sticks at nothing. One drawer full of 
riddles, another of epigrams, one of squared words, ete... . It is appall- 
ing! And then the downright fun of the fellow; it is almost intoxicating 


to be with him!” 
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“DO ANIMALS REASON?” | 


{ rive 


Dr. Epwarp THORNDIKE’S interest- | 
ing account, in our Angust number, of | 
his investigations touching the reasoning 
power of animals has brought us a large 
number of letters questioning. some of | 
the main conclusions set forth in the ar- | | 
ticle, and criticising the method of the) 
inquiry. Not having room for all these 
communieations, we print one of them 
and add extracts from two others. These 
represent the principal objections urged 
by the various writers against the con- 
clusions drawn by the author of the ar- 
tiele from his experiments. 


Editor Popular Science Monthly : 


Sir: The first reading of Dr. Thorn- | 
dike’s article Do Animals Reason? in 
the August Popular Science Monthly, 
gave the impression, which has been 
deepened by subsequent perusal, that, 
his experiments were not only inade- 
quate to solve the question, but unfair- 
ly chosen. 
dog or a cat, utterly hungry, is 
placed in a box, from which it can es- 
cape “by performing some simple (7) 
action, such as pulling a wire loop, step- 
ping on a platform or lever, clawing 
down a string, or turning a wooden but- 
ton.” 

In the first place, what tends to de- 
stroy the reasoning power more than 
utter hunger? This intense physical 
craving begets frenzy rather than rea- 


son. The more intense this primeval) 
desire, the greater the demand upon | 


primitive imstinct for its satisfaction. 
In the open the eat will jump at a bird, 
the dog at a bone. If the bird be up a 
tree, the cat will elimb; if the bone be 
buried, the dog will burrow. Climbing 
and burrowing are deep-rooted develop- 

ments of the feline and the canine na- 
ture. 

Put a dog or a eat, utterly hungry, 
in a box and hang a piece of meat out- 
side, Instinct prompts a jump through 
the bars of the box at the meat, and the 
greater the number of unsnecessful at- 
tempts the less the likelihood of the 
aninal with a gnawing stomach sitting 
down to scrutinize the mechanical con- 
struction of the box to the point of per- 
ceiving that by stepping on a lever it 
will open a door. How many millions 
of vears did it take two- legged man to 
arrive at the perception of the use of | 


"messenger boys and clerks 
| with the letters and telegrams that bom- 


the lever? Did the shaggy biped ar- 
at that perception by sitting down 
when utterly hungry and looking at a 
lever; or did he, through countless gen- 
erations, by some such chance as litt- 
ing a stone with a stick, come to the 
| knowledge of weight and fulcrum? 
Put an anthropoid ape, some several 
degrees nearer man in intelligence than 
a cat, In a modern office elevator that 


»| moves by the push of an electric button, 


suspend the elevator between two sto- 


|vies, and what do you suppose that an- 


thropoid ape will do? 
Put a schoolgirl fresh from belles- 


| lettres and matinées in the cab of a lo- 


comotive and tell her to run it to the 
next station. She can not but know 
that steam will make the wheels go 
round, but what will she do in the maze 
of throttles, handles, disks, and rods 
that confronts her? What will she do 
if utterly hungry? 

Take a laborer from his piek and 


;shovel on the railway embankment and 


put him at the desk of the general man- 
ager. He can read and write. Let the 
shower him 


bard that desk every day, and let him 
try to settle the questions to which 


| they give rise. 


Now, why ean not the schoolgirl run 
the locomotive, the laborer the rail- 
road? Because the relations of things 
necessary to the tasks have never been 


‘imprinted upon their registering cells; 


because, in the latter case at least. of 
the lack of power of co-ordination—that 
the lack of the power of abstract 
reasoning that the task involves. 

Why can not anybody do anything 
as well as anybody ‘else? Because cer- 
tain relations have been more deeply 
impressed npon certain Drains than 
upon others; because of the greater 
power of certain brains to co-ordinate 
certain relations, their greater ability 
to give concrete manifestation of the 
result of such co-ordination through the 
efferent nerves. Otherwise any one of 
us conld design a bridge, compose a 
symphony. or organize a trust. 

The oitener relations are impressed 
upon the registering cells, the more 
readily are those relations co-ordi- 
nated, provided the brain structure be 
of the requisite caliber. Reiterated im- 
pression through the ages of the rela- 
tions between their needs and sur- 
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rounding things, together with the de- 
velopment of structural eapacity, has 
led the beaver to build his dam, the bee 
the honeyeomb, the ant its village, the 
bird its nest. In each case the regis- 
tered impressions have Jed to action 
made possible by long-continued eon- 
tact between strueture and environ- 
ment; the actions are the result of de- 
velopment that has proceeded imite by 
mite through unknown time. The brain 
of neither bird nor beast nor man will 
immediately co-ordinate radically new 
impressions received in a radieally new 
environment into coherent action that 
leads to definite result. 

Here is an example within the writ- 
ers immediate knowledge: At the age 
of seveuteen a boy entered the service 
of one of the large railway systems as 
a clerk in the passenger department. 
Through eleven years of enthusiastic 
and concentrated endeavor to master 
the details of the service he rose to the 
head of the clerical foree—that is, the 
reiterated impression upon his brain 
cells of the functions of the passenger 
service led to that co-ordination which 
resulted in eflicient aetion. Then he be- 
caine employed in the oflice of a large 
coal-mining company. For severa] days 
it was with the utmost diffieulty that he 
could bring his attention to bear upon 
the new tasks. While seated at the 
desk in the eoal office the old railway 
problems would chase through his 
mind; when he began to write the ini- 
tials of the Pittsburg Consolidated 
Coal Company, he would find that he 
had written the initials of the Pitts- 
burg, Cincinnati, Chicago and St. Louis 
tulway Company; instead of the ini- 
tials of the Pittsburg, Fairport and 
Northwestern Dock Company, the ini- 
tials of the Pittsburg, Fort Wayne and 
Chicago Railway Company. The latter 
initials in each ease would appear upon 
the paper before he knew it, actually 
without his knowing that he had writ- 
ten them. The entirely unfamiliar rou- 
tine entailed by the custody of bank 


accounts, coal leases, deeds and con- 
tracts, reports of coal shipments, and 


the handling of vouchers, became ad- 
justed in his brain bit by bit through 
inany weeks, and it was months before 
he could co-ordinate the new impres- 
sions into broad and well-defined rea- 
soning. Tf he had been utterly hungry 
through all the period of the new serv- 
ice, it might have taken years. 

Now, what ean be expected of a dog 
or a cat, whose mental processes have 
heen adjusted by inheritance and = ex- 
perience to life in the fields and jun- 
gles, when placed in a box, utterly hun- 
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gry, to study mechanical contrivances? 
It is manifest that if the brain of a 
dog or a cat would become adjusted to 
the radie: ally unfamiliar steps necessary 
to release it from such a radically un- 
familiar environment, that adjustinent 
eould only come by extremely slow de- 
grees. Voluntary perception is almost 
beyond the limits of expectation, and 
the leading of the animal through the 
necessary steps would have to be re- 
peated time after time before the im- 
pressions upon its brain would reaeh 
any degree of permanence, especially as 
its brain would be lacking in attention, 
and the repeated handling be an an- 
noyance to it. But that by sueh tute- 
lage the animals, or a proportion of 
them, arrived at a knowledge of the 
ineans necessary to escape from the box 
is shown by Dr. Thorndike himself. 
“Tf one repeats the process, keeps put- 
ting the cat back into the box after 
each success, the amount of useless ae- 
tion gradually decreases, the right 
movement is made sooner and sooner, 
until finally it is done as soon as the eat 
is put in.” But he says: “ This sort of 
a history is not the history of a rea- 
soning anima]. It is the history of an 
animal who meets a certain situation 
with a lot of instinetive aets.... 
Little by little the one act beeomes 
more and more likely to be done in that 
situation, while the others slowly van- 
ish. This history represents the wear- 
ing smooth of a path in the brain, not 
the decisions of a rational conseious- 
ness.” 

Wherein, however, does this differ 
from the manner in whieh hundreds of 
elerks in oflices finally learn routine 
work and mechniecally go through the 
motions necessary to its performanee? 
Do not the actions of thousands of Ja- 
borers in field and factory seem to pro- 
ceed from a wearing smooth of a path 
in the brain, rather than from rational 
consciousness? Yet they ean not be 
said to be devoid of reason. Is not a 
ereat proportion of the daily actions of 
any one of us gone through from force 
of ‘habit, almost by instinet? 

The word reason does not apply 
alone to the mental processes of a 
Welmholtz, but to the eo-ordination, 
however slight, of relations that result 
in definite action even of a humble or- 
yganism., Jlerbert Spencer has clearly 
shown that instinet and reason differ in 
degree and not in kind. 

“Dr, Thorndike lays stress upon the 
fact that a “cat which, when first put 
in, took sixty seconds to get out, in the 
second trial eighty, in the third fifty, 
in the fourth ‘sixty, in the fifth fifty, 
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in the sixth forty,” ete., and remarks: 
“Suppose the cat had, after the third 
accidental success, been able to reason? 
She would then have, the next time 
and all sneceeding times, performed the 
act as soon as put in.” Not long ago 
the writer and a man whose high intel- 
ligence can not be questioned, in mo- 
ments of relaxation were trying to do 
one of the familiar ring puzzles—en- 
deavoring to separate a ring from two 
others of peculiar shape and then to 
join the three. After repeated trials, 
one would loosen it, but could not re- 
place it; the other finally succeeded in 
replacing it, but could not loosen it. 
Then the one could replace it, but not 
loosen it; the other loosen, but not re- 
place it, and each was closely watching 
the other all the time. It was half an 
hour or more before either could both 
loosen and replace the ring, occasional 
successful attempts not being repeated 
until after several succeeding failures. 
Contrast the relation of the brain of the 
dazed and indifferent and peculiarly be- 
deviled cat to the puzzle presented to it 
by the inside of the box with the ear- 
nest effort of the two men to solve the 
ring puzzle. Who has not found a task 
more difficult the fifth or sixth time 
than the second or third, and has only 
performed it with ease after repeated at- 
tempts of varying degrees of success and 
failure? 

In conclusion, the writer begs leave 
to relate an incident, which has not be- 
fore appeared in print, that profoundly 
impressed him with the belief that at 
least in ome instance one particular 
animal displayed reason. One Sunday 
morning, a dozen years or more ago, 
he was standing on the bank of the 
Ohio River at the Sewickley Ferry. A 
family group, accompanied by a large 
Newfoundland dog, hailed the ferry- 
man and got in his boat, leaving the 
dog, which persuasively barked and 
wagged his tail, on the bank. As the 
boat pulled out ‘into the stream the 
dog whined, and then made ready to 
leap in after it. Then he stopped at 
the water's edge, and, with head down, 
gazed intently at the river for several 
seconds—it seemed a minute or more, 
Then he ran up the bank more than a 
hundred feet, stopped, looked at the re- 
ceding boat, plunged into the stream, 
and swam vigorously. The current, 
bearing him down, made his course di- 
agonal to the bank. «A boy standing by 
my side said: “Isn't that a smart dog? 
If hed been a crazy dog he'd have 
jumped in where he was, but he ran up 
the bank so the current wouldn’t wash 
him down away from the boat.” 
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| jut the dog, swimming with all his 
| Vigor, was borne past the boat when 
| within twenty feet or so of it; he 
endeavored to straighten his course 
without suecess, and then, in a long 
semicircle, swam around to the near 
| bank. landing two or three hundred feet 
helow the place whence the ferryboat 
had started. 

What this dog would have done if 
placed, utterly hungry, in a box from 
which he could only liberate nimself by 
stepping on a platform or turning a 
wooden button, I do not know. 


Locan G,. McPuEerson. 
PITTSBURG, August 3, 1899. 


Mr. FrEDErRtc D. Bonp, of 413 
South Forty-fourth Street, Philadel- 
phia, writes: Of the accuracy of Dr. 
Thorndike’s experiments I have no 
doubt, but certain facts connected with 
them seem to deprive the observations 
of much of their relevance. 

Dr. Thorndike states that he ar- 
ranged his experiments to give reasoning 
every chance to display itself, if it ex- 
isted, and to observe those in which the 
acts required and the thinking involved 
were not far removed from the acts and 
feelings of ordinary animal life. Of 
these experiments one of the chief was 
to determine whether and in what way 
a cat would escape from a box opening 
by turning a button. Now, I submit 
that in this and the succeeding experi- 
ments the conditions Dr. Thorndike fan- 
cied to exist by no means did so. Sim- 
ple as the release of a door by a button 
seems to us, the apparent simplicity 
arises merely from our empirical know!- 
edge of what does happen in sueh a 
situation. Actually to think out the 
rationale of the matter, as an animal 
having no experience cither personally 
or from heredity would have to do, in- 
volves very complex mental processes. 
The environment of a human being 
is vastly different from an animal's, 
though of this fact we constantly lose 
sight in reasoning; of mechanical ap- 
plianees and principles, for example, an 
annnal knows nothing, and yet we are 
too apt to suppose if regarding the 
world with a store of ancestral and in- 
dividual experiences utterly foreign to 
it; and then, on its failing to do what, 
in the light of such experience, seems to 
us easy, we proceed to call into ques- 
tion its possession of reason... . 

That the cats did finally learn to 
escape shows, according to Dr. Thorn- 
dike, “ the wearing smooth of a path in 
the brain, not the decisions of a rational 
consciousness.” May I ask Dr. Thorn- 
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dike what possible reason could a cat |they learn chiefly by experience. They 
have to suppose that what happened | aecumulate facts in their minds and use 


onee must necds happen again? Does 
Dr. Thorndike fancy his own knowledge 


them, 
I served in the cavalry of the Armies 


of a million like matters was acquired | of the Tennessee and the Cumberland, 
jand | know that instinct will not cause 


by reason, and not empirically elabo- 
rated by processes of exactly the same 
sort as the cats went through? Let 
this experiment be tried on a healthy 
infant of two years, and I am of the 
opinion that the results would be the 
same as with the cat; yet the infant 
undoubtedly carries on “ thinking pro- 
cesses sinnhir, at least in kind, to our 
own,’ whieh Dr. Thorndike implicitly 
denies to his cats. 

The chief cause of the inability of 
students to reach coneordant results in 
this matter of animal intelligence ap- 
pears to lie in a certain uncritical as- 
sumption often made. That all con- 
sciousnesses have a certain field of pres- 
entations, that to this field they attain, 
that because of it they feel and will, 
are fundamental facts; but the belief 
that attention or feeling or will ditfers 
per sein ditYerent consciousnesses, other 
than as the field to whieh they are at 
the moment related, differs—this is an 
utterly unwarranted assumption. —Ac- 
cording to the action of its environment, 
each conscious being must know the 
world just so far as is needed to con- 
form its existence thereto, or else it 
must perish; but whether such knowl- 
edge, which is acqnired by experience 
only, be quite small. as with ~nimals, 
or somewhat larger, as with man, there 
is no reason to suppose that the atten- 
tion, feeling, or will of the animal dif- 
fers in itsclf from the same psychologi- 
cal state in man. 


Mr. ANDREW VAN Bipper, of Cin- 
cinnati, Ohio, says: Animals, and espe- 
cially wild ones, have no bank account 
or reserve, and have to face new condi- 
tions daily, and yet they make a liv- 
ing where man would starve. 

When [To was out in Colorado and 
Utah, years ago, | used to know of ant- 
nals removing the bait nicely from dan- 
gerous traps without springing the trap. 
] knew of a dog who went over a mile 
to call his owner to the aid of a boy 
who had broken his leg, and who would 
not be refused till understood, This is 
brutish “ainstinet.? is it’ something 
that Dr. Vhorndike can’t define, Will 
“instinet ? teach a tired, half-starved 
horse to eat oats if yeu set them before 
him? Dr. Thorndike would say % Yes,” 
but Dr. Thorndike would be wrong 
unless that horse knew from personal 
past experience what oats were. What 
animals learn (like the human animal) 


a hungry horse to touch oats unless he 
knows from his own experience what 
oats are. We used to capture horses in 
Mississippi which had never seen oats. 
li is all corn down there. We would 
bring them into camp tired out and 
hungry, and would pour out our oats 
for them. Not one of them would touch 
the oats. You could leave the hungry 
horses hitched for twenty-four hours be- 
fure oats, and not one grain would they 
touch. They would stand there and 
starve. We had to throw up their 
heads and til! their mouths full of oats. 
If we stopped there, they would spit 
them out. We had to grab their jaws 
and work them sideways until they had 
a good taste. Then they understood, 
and ate oats right along. Plenty of 
such horses in Mississippi to-day... . 

If Dr. Thorndike tried his intelli- 
gent “ Experiment No. 11” with a two- 
vear-old cat, why didn’t he try it with 
a two-year-old human? I guess he 
would have found an equal amount of 
ignorance of the mechanism of door fas- 
tenings, which comes only with teaeh- 
ing, and would have produeed only 
struggles and sereaming. 


THE TREND OF POPULATION IN 
MAINE. 


Editor Popular Science Monthly : 

Sik: In the article contributed to 
your magazine for the month of Au- 
eust on Recent Legislation against the 
Drink Evil, I notice what appears to 
me to be a misstatement of fact. The 
writer speaks of the results of prohibi- 
tion in the State of Maine, and says, 
“In sixty-three years Maine has seen 
her commerce disappear and her popu- 
lation dwindle.” 

1 have not investigated the matter 
of Maine’s commerce, but I find that 
her population has not dwindled in any 
possible sense of the term during the 
period indicated above. 

Ii is, perhaps, a common impression 
that Maine has had sueh an exodus of 
her people to other States of the Union 
that she has suffered a loss in’ popula- 


tion. What are the real facts of the 
case? The census taken by the Govern- 
ment in 1840 gave the State 501,000 


people, and that taken in 1890, 661,000, 
which shews, during the interval be- 
tween 1840 and 1890, an inerease of 
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160,000. The inerease in population even | There ean be no room for doubt that 
during the deeade 188090 was 13,000.) Maine has sustained eonsiderable losses 
Whether there has been a deerease since | in population from farm desertion, but 
1890 nobody at present knows, and will no statistics ean be presented to show 
not know until the decennial census is! that the State has, during the time 


taken next year. ‘stated above, been dwindling in the 
In view of these faets, I feel justi- | number of people living within her bor- 

fied in challenging the eorrectness of the ders. J. Earte Brown. 

gentleman’s statement, quoted above. Woonsocker, R.I., August 17, 1599. 


Editor’s Zable. 


EDUCATION AND CHARACTER- 


“The character forms itself,” he 
BUILDING. 


says, “assimilating nutriment or 
T is many years ago now since’ detriment, as it were, from the 
Mr. Spencer, in his Study of So- air, which the parents or teachers, 
ciology, remarked upon the exag- for all their pains, ean in no way 
gerated hopes commonly built upon | change.” There seems indeed to be 
edueation. With the courage that is! in the young, he remarks, a distinct 
characteristic of him, he went ecoun-| tendeney to resist influence. Father 
ter to a current of opinion which | and son will be opposed in polities; 
was then running with perhaps its| very pious people too often find, to 
maximum foree. He said that the their sorrow, their children growing 
belief in the eficacy of education to up far otherwise than they could 
remold society had taken so strong wish. The man who is very settled 
a hold of the modern world that' in his habits is as hke as not to have 
nothing but disappointment would a boy who can not be persuaded to 
avail to modify it. This was in the take a serious view of life. The 
year 1872; since then the disappoint-| most unexceptionable home lessons 
ment has in a measure come, and | seem to be of no avail against the 
many are prepared to accept his | attractive power of hght compan- 
views to-day, who, twenty- seven ions. Evidently, Nature is at work 
years ago, thought they proceeded | in ways that men ean not control. 
from a mind fundamentally out of | If there is a law of “ recoil,” as the 
sympathy with modern progress. writer in the Spectator hints, we 
Facts indeed are accumulating from may be pretty sure it serves some 
year to year to prove the soundness good purpose. It introduces, we ean 
of the philosopher’s contention that’ see at onee, a diversity which makes 
“cognition does not produce ac- for the progress, and perhaps also 
tion,” and that a great variety of for the stability, of society. Two 
knowledge may be introdueed into practical questions, however, sug- 
the mind without in the least in- gest themselves: (1) What can we 
elining the individual to higher reasonably hope from  edueation? 
modes of conduct. and (2) What ean we do to make a 
We are reminded of Mr. Spen- wholesome milieu for the rising gen- 
eer’s line of argument by an arti- eration? 
cle lately published in the London > With regard to edueation, it 1s 
Spectator. entitled Influence on the evident that we ean not know the 
Young. The writer sees clearly that) best it ean do until it has been re- 
enthusiastic educationists undertake duced to a seience—until, that is to 
far more than they can perform.| say, as a result of the joint labors 
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of practical educators and psycholo- 
gists, we can claim to possess a rea- 


sonable degree of eertainty as to the | 


best arrangement and sequenee of 
studics and the best methods of 
stimulating the mind and imparting 
knowledge. Upon these important 
questions there is still eonsiderable 
diversity of opinion. Some educators 
think we should be very sparing of 
abstraetions in the instruction of 
younger pupils. Others are of a con- 
trary opinion. Professor Baldwin, 
for example, in his little work on 
The Mind, says that “ grammar is 
one of the very best of primary- 
school subjects.” He also recom- 
mends mathematies. These are ques- 
tions which, it seems to us, admit 
of being finally settled. Allowanee 
must of eourse be made for the vary- 
ing eapacities of individual ehildren, 
but this need not stand in the way 
of the establishment of some gen- 
eral doctrine as to the law of de- 
velopment of the human mind. We 
shall then further require a true 
theory of method in edueation, so 
that we may know by what means 
the best results in the imparting of 
knowledge and the development of 
the capacities of the individual 
mind may be obtained. Assuming 
that these vantage points have been 
gained, education should be for 
every mind an eminently healthful 
and invigorating proeess, which is 
more than ean be said for the forms 
of edueation that have prevailed in 
the past. These, while developing 
certain faculties, have, to a great 
extent, stunted others—have indeed, 
in too many eases, fatally impaired 
the natural powers of the mind. <A 
notable paper, which appeared in 
the first number of this magazine, 
was one by the late Dr. Carpen- 
ter on The Artificial Cultivation 
of Stupidity in Schools. DProfess- 
or Baldwin, in the work already 
eited, scems to be of the opinion 
that the process of cultivating stu- 
pidity, or at least mental shiftless- 
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ness, is in full blast to-day in many 
of our secondary schools owing to 
the prominenee given to language 
studies. The science of education 
must at least put an end to this, and 
insure that the youths who are com- 
mitted to the publie schools shall 
not be subjected to any mind-de- 
stroying excreises. We ean hope, 
however, that it will do much more. 
The mind, hke the body, grows by 
what it feeds upon; and it is hard 
to eoneeive that suitable kinds of 
knowledge could be imparted in a 
natural manner, so as to awaken in- 
terest and develop the perceptive and 
reasoning powers, without at least 
preparing the mind for the recep- 
tion of right sentiments. 

So much the seienee of eduea- 
tion, when it is fairly established, 
may reasonably be expeeted to do. 
It will deal with the mind upon true 
hygienic prineiples. There remains 
the more serious question how such 
a moral atmosphere can be created 
as will ineline the young to take a 
right view of knowledge and its 
uses. IXnowledge, it is hardly neces- 
sary to say, is power, Just as money 
is power; and it is quite as needful 
that the idea of social serviee should 
be associated with the one as with 
the other. The best social serviee 
whieh, perhaps, any man ean render 
is to give to the world the example 
ot high disinterestedness and gen- 
eral nobility of charaeter; and 
knowledge should be valued not as 
conferring individual  distinetion, 
but according as it expands and lib- 
eralizes the mind. The poet Cole- 
ridge has said with some truth that 

* Faney is the power 
That first unsensualizes the dark mind, 
Giving it new delights; and bids it swell 
With wild activity > and peopling air, 
By obseure fears of beings invisible, 
Emuancipates it from the grosser thrall 
Of the present impulse, teaching self-control, 
Till Superstition with unconscious hand 
Seat Reason on her throne.”’ 


The mind having been “ unsensual- 


ized,” the next step is to moralize 
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and humanize it, otherwise Reason 
on her throne may act not much 
more wisely than other monarchs 
have done. The classic example of 
the worship of reason is not reassur- 
ing as to the infallibility of the god- 
dess. The question, then, as to how 
intellectual education and the edu- 
cation of the moral sentiments may 
go hand in hand is one that comes 
home to every member of the eom- 
munity. We all help to make the 
moral atmosphere and create the 
moral ideals of our time; and there 
is no use in looking for high stand- 
ards in our colleges and other insti- 
tutions of learning if we have low 
standards in our homes. The youth 
who hears nothing talked of at home 
but money is not likely to take 
much interest in instruction that 
does not bear directly on the ques- 
tion of making money. The youth 
who hears money spoken of in the 
home circle simply as a means of 
personal enjoyment and _ glorifica- 
tion will need something more than 
a few leetures on political or social 
economy to make him take a differ- 
ent view of it. We may employ ex- 
cellent men and women as teachers, 
but their success from a moral point | 
of view will always be limited by the 
general tone of the community. 

It is evident, then, that no very 
special directions can be given for 
solving the problem with which we 
are concerned. Still, the posing of 
the problem and the indieation of 
the conditions on-whieh its solution 
depends may awaken in a few minds 
a new sense of their responsibility 
in the matter, and it is a gain for 
even one to go over to the right side. 
It would be quite as easy for the 
whole of society to live on a some- 
what higher plane as it is for it to! 
live on its present plane. It would 
simply mean that the average man 
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sociated with mutual distrust would 
be proportionately lightened. 

The philosopher whom we began 
by quoting has indicated ways in 
which the eraze for legislative short- 
euts is working against the moral 
improvement of society. He holds 
that parental responsibility has been 
seriously impaired by legislative en- 
croachments in the matter of educa- 
tion and otherwise. Book learning 
has beeome to the modern world a 
kind of fetich; and minds that ought 
to be in eontact with the faets of 
life are stupefied, and so far pre- 
vented from getting their normal 
moral growth by being drilled in 
studies that bring no real profit. 
We can not bear the idea that one 
of our human brethren should not 
be able to read and write; but, pro- 
vided he possesses these accomplish- 
ments, we ask no questions as to 
what use he makes of them. We 
have before us a police deseription 
of a criminal who graduated at one 
of the most celebrated universities 
on the Continent, who studied after- 
ward for the Chureh, who was for 
several years an elder, and who pos- 
sesses—so we are distinetly informed 
—fine literary tastes. The gentle- 
man with all these advantages is 
a fugitive from justice. With all 
his knowledge and accomplishments 
he got no hold of the prineiples of 
right conduct, and—there are not a 
few like him. We need not only a 
seience of education, but a scienee 
of government, the most valuable 
part of which will probably be that 
which shows us with demonstrative 
foree what things government ought 
to leave alone. Jt is quite possible 
we should find the moral atmosphere 
materially improving if only the 
natural reaetions between the indi- 
vidual and his environment were not 
interfered with. The eourse of Na- 


would treat the average man a little, ture. we may feel assured, provides 

better than he does now: whatever not less for moral than for mental 

one gave he would thus get in return, growth, and if either process is de- 

and the burdens which are always as- | fectively carried on we may safely at- 
VOL. LvY.—58 
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tribute it to some ill-advised attempt | could not take any of them without 


we arc making to improve on natural 
institutions. Science has done much 
for the world in the past, but it has 
vet to do much more. It will yet 
give us a light to our fect in matters 
educational and political, and will 
liberate us from many of the yokes 
and trammels we have foolishly im- 
posed upon ourselves. Mankind will 
then look into the face of Nature 
and see in it a new beneficence and 
brighter promises for the future of 
the race. 


THE AMERICAN ASSOCIATION 
AT COLUMBUS. 


A FamrLy good attendance, with 
an unusually large proportion of 
men prominent in science, and most 
eordial weleome and_ painstaking 
eare of the members by the Ohio 
Sate University and the citizens of 
Columbus, combined to make the 
forty-eighth annual mecting of the 
American Association for the Ad- 
vancement of Science a most enjoy- 
able and instructive one. The two 
features of the meeting which scem 
to deserve the most attention are: 
First, the tendeney which was shown 
in every scetion to direct the papers 
and diseussions to practical subjects, 
so that all could participate in the 
proecedings and cach member feel 
justified in having a word to say in 
them; and, secondly, the perfect cor- 
diality with which the association 
was received and the assiduous at- 
tention with which it was taken care 
of by the local committee. The 
smaller and apparently less tmpor- 
tant details, but at the same time 
those which so Jargely determine 
one’s comfort im a strange eommu- 
nity, were thoughtfully arranged, 
and to this alone much of the sue- 
cess of the meeting was due. The 
humerous excursions were not only 
exceedingly enjoyable, but were ar- 
ranged in every case primarily for 
their instruetive and seientifie fea- 
tures, and an Easterner, at any rate, 
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learning something. Another fea- 
ture of the meeting that was espe- 
cially satisfactory was the possibil- 
ity it afforded for the younger work- 
ers In scienee to meet their elders, 
who had hitherto led the way—who 
were present, as we have already 
said, in larger proportion than usual. 
The importanee of this feature, as 
President Orton pointed out in 
these pages a few months ago, can 
not be overestimated. The tmstruc- 
tion and encouragement which a 
new worker in the scientifie field 
gains from a personal acquaintance 
with the older men who have al- 
ready achieved suecess and reputa- 
tion in his branch of science are 
obvious enough. With the increas- 
ing specialization which modern re- 
search is making absolutely unavoid- 
able, the social feature of the an- 
nual gathering of such a company 
of scicntists is eoming to be its most 
important function. A slight exten- 
sion of it might very readily lead 
to the adoption of a specifie policy 
by the several sections of devoting 
at least a part of their time to such 
a general statement of what has been 
accomplished in their department or 
to some especially important work 
of general interest that some of the 
members have been engaged in as 
would be most instructive to the 
members of the other seetions. In 
the earlier meetings of the associa- 
tion the sectional chairmen often 
made sueh presentations in their 
stated addresses, but as times and 
men have changed, the idea has been 
departed from and this feature has 
beeome an exceptional one. If it 
could be restored, in a modified if 
not an identieal form, and made a 
regular part of the programme of at 
least one of the sections at each 
meeting, the interest would be great- 
ly enhaneed, and in this way the 
chemist, the geologist, the botanist, 
and the others could be given regu- 
larly an authoritative account of 
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what is being done in the other 
branches of science, and an impor- 
tant step would be taken toward do- 
ing away with the unfortunate nar- 
rowing influence which special sci- 
entific work is too apt to exercise. 
The fixing of the last week in 
June as the time for holding the 
next meeting of the association, 


which is to be in New York, is a de- 


-parture from recent practiee as to 


date, but, aside from the special rea- 
son for it in this particular case— 
the probability that many of the 
members will be at the Paris Expo- 
sition during the following August 
—the expertinent seems a desirable 


‘one because of the almost invari- 


ably excessive heat to which August 
meetings are exposed. 
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EvipENCES are apparent in many quarters of a reaction against the 
headlong rush toward aggression and territorial aggrandizement in which 
the American people have allowed themselves to be carried away. For a 
time the lovers of the Constitution of the United States as the fathers 
of the republic left it and Lincoln glorified it were bewildered, stunned 
by the revolution suddenly precipitated upon us from Washington, while 
the people at large seemed to be wild with enthusiasm for they knew not 
what, and men suffered themselves to be led—they knew not whither. 
Very slowly the true patriots recovered their voices, and signs appear that 
the people are at last getting into a mood to listen to reason. President 
David Starr Jordan’s Imperial Democracy * comes very opportunely, 
therefore, to call to the minds of those who can be induced to think some 
of the forgotten principles of American policy, and to depict, in the terse, 
incisive style of whieh the author is master, the trne nature and bearing 
of those iniquitous proceedings to which the American people, betrayed 
by treacherous leaders, have allowed themselves to become a party. Presi- 
dent Jordan was one of the first who dared, in this matter, to make a public 
protest agaist this scheme of aggression. His first address on the subject 
—Lest we Forget—delivered to the graduating class of Leland Stanford 
University, May 25, 1898, was separated only a few days in time from 
Prof. Charles Eliot Norton’s exposure of the reversal of all our most cher- 
ished traditions and habits which the precipitation of the war with Spain 
had brought about. The two men must share the honor of leadership in 
the awakening movement. Jn this address President Jordan gives a true 
definition of patriotism as “ the will to serve one’s country; to make one’s 
country better worth saving ”—not the shrilling of the mob, or trampling 
on the Spanish flag, or twisting the lion’s tail. Even so early he foresaw 
the darkness of the future we were bringing upon ourselves, and said: 
“ The erisis comes when the war is over. What then? Our question is not 
what we shall do with Cuba, Puerto Rieo, and the Philippines. It is what 
these prizes will do to us.” This, with the wickedness of the whole busi- 
ness, is the burden of most of the other papers in the volume. In the paper 


* Imperial Democracy. A Study of the Relation of Government by the People, Equality before 
the Law, and other Teneta of Democracy, to the Demands of a Vigorous Foreign Policy, and other 
Demands of Imperial Dominion. By David Starr Jordan. New YorE: D. Appleton and Company. 
Pp. 2938. Price, $1.50. 
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on Imperial Expansion we are told of three “ world erises” in our history 


when we were confronted with momentous questions. The first was after 
the Revolution. The second came through the growth of slavery. The 
third is upon us now. “It is not the conquest of Spain, not the disposi- 
tion of the spoils of victory which first concerns us. It is the spirit that 
lies behind it. Shall our armies go where our institutions can not? Shall 
territorial expansion take the place of democratic freedom? Shall our 
invasion of the Orient be merely an incident, an accident of a war of 
knight-errantry, temporary and exeeptional? Or is it to mark a new 
pohey—the reversion from America to Europe, from democracy to im- 
perialism?” President Jordan has an answer to the question, What are 
we to do in the shape affairs have assumed? The right thing would be 
“to recognize the independence of the Philippines, under American pro- 
tection, and to lend them our army and navy and our wisest counselors; 
not our politicians, but ovr jurists, our teachers, with foresters, eclectri- 
eilans, manufacturers, mining engineers, and experts in the various in- 
dustries. . . . The only sensible thing to do would be to pull out some dark 
night and escape from the great problem of the Orient as suddenly and as 
dramatically as we got into it.’ Yet President Jordan recognizes that 
some great changes in our system are inevitable, and belong to the course 
of natural progress. They must not be shirked, but should be met man- 
fully, soberly, with open eyes. A paper on Colonial Lessons of Alaska 
presents as an object lesson the muss we have made with colonial govern- 
ment in that Territory. 


Mr. A. HW. Keane’s Man Past and Present* is a part fulfillment of a 
promise held out in his Ethnology, the first volume of the Cambridge Geo- 
eraphieal Series, that it might be followed by another dealing more sys- 
tematically with the primary divisions of mankind. In it the “four 
varictal divisions ” of man over the globe are treated more in detail, with 
the primary view of establishing their independent specialization in their 
several geographical zones, and of elucidating the difficult questions asso- 
elated with the origins and interrelations of the chief subgroups. The 
work consequently deals to a large extent with the prchistoric period, 
when the peoples had already been fully constituted in their primeval 
homes and had begun their subsequent developments and migratory move- 
ments. The author has further sought to elucidate those general prin- 
ciples whieh are coneerned with the psyehie unity, the social institutions, 
and religious ideas of primitive and later peoples. The two principles, 
already insisted upon in the Ethnology, of the specific unity of all existing 
varietics of the human family and the dispersion of their generalized pre- 
enrsors over the whole world in Pleistocene times are borne in view 
throughont. Subsequent to this dispersion, the four primary divisions of 
man have each had its Pleistocene ancestor, from whem each has sprung 
independently and divergently by continuous adaptation to their several 
environments. Great light is believed to have been thrown on the ehar- 
acter of the earliest men by the diseovery of the Pithecanthropus erectus, 
aud this is supplemented as to the earliest acquirements by Dr. Noet- 
ling’s diseovery, in 1894, of the works of Pliocene man in upper Burmah. 
The deduetions made from these diseoverics strengthen the view Mr. Keane 
has always advoented, that man began to spread over the globe after he 


* Man Past and Present. By A. H. Keane, F.R G.S. (Cambridge Geographical Series). Cam- 
bridge, England: Atthe Univercity Press. New York: The Macmillan Company. Pp. 584. Price, $3. 
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had acquired the erect posture, but while in other physical and in mental 
respects he still did not greatly differ from his nearest of kin. <As to the 
age when this development was taking place, agreement is expressed with 
Major Powell’s remark that the natural history of early man becomes 
more and more a geological and not merely an anthropological problem. 
The human varieties are shown to be, like other species, the outeome of 
their environments, and all sudden changes of those environments are 
disastrous. In both hemispheres the isocultural bands follow the isother- 
mal lines in all their deflections—temperate regions being favorable, and 
tropical and severe ones unfavorable, to development. Of the metal ages, 
the existence of a true copper age has been placed beyond reasonable doubt. 
The passage from one metal to another was slow and progressive. In 
art the earliest drawings were natural and vital. The apparent inferi- 
ority of the drawings of the metal period to those of the cave dwellers and 
of the present Bushmen is due to the later art having been redueed to 
conventions. The development of alphabetical writing from pictographs 
is briefly sketehed. Thus light is sought from all quarters in dealing with 
the questions of the book, and due weight is given to all available data— 
physical and mental characters, usages, religion, speech, cultural features, 
history, and geographical range. The general discussion of these leading 
principles is brief but clear and comprehensive. The bulk of the volume, 
following them, is occupied with the detailed and minute studies of the 
four main groups of mankind—the Negro, Mongol, American Indian, and 
Caucasic—and their subgroups, the diseussion of each being preceded 
by a conspectus showing its Primeval Home, Present Range, Physical 
Characters, Mental Charaeters (Temperament, Specch, Religion, and Cul- 
ture), and Main Divisions. The text is full, clear, good reading, instruc- 
tive and suggestive, and in it the author has sought to make the volume 
a trustworthy book of reference on the multifarious subjects dealt with. 


GENERAL NOTICES. 


TUE fact that Mr. Charles A. Dana 
stood in close personal relations with 


| Mr. Greeley invited him to resign. No 
reason Was given or asked for the sepa- 


Seeretary Stanton and was offieially as- | 


sociated with him during a considerable 
period of the war for the Union, and was 


also incidentally brought near Mr. Lin- , 


cuoln, gives whatever he may relate con- 
cerning the events of that period some- 


what the air of a revelation from the in- | 


side. <Aceordingly, we naturally expect 


to find things narrated in his Recollec- 
tions of the Civil War* that eould not | 


be told as well by any one else. The ae- 
count given in the book relates to events 


in which the author was personally eon- | 


cerned. Mr. Dana had been associated 


with Horace Greeley in the editorial 


management of the New York Tribune 


for fifteen years, when, in April, 1862, | 


* Recollections of the Civil War. With the 
Leaders at Washington and in the Field in the 
Sixties. By Charles A. Dana, New York: D. Ap. 
pleton and Company. Pp. 296. Price, $2. 


ration, and no explicit statement of a 
reasun was needed. Mr. Greeley, having 
expressed in the beginning his willingness 
to let the secessionist * Way ward-sister ” 
“States go in peace, was in tavor of peace; 
Mr. Dana was for vigorous war. A corre- 
spondence was opened between him and 
Mr. Stanton in referenee to publie mat- 
ters shortly after Mr. Stanton went into 
the War Department. Then Mr. Dana 
was intrusted with special commissions 
that carried him to the fromt and 
brought him in contact with the leaders 
of the army; and finally, in 1863, was 
appointed Assistant Secretary of War, 
an ollice he filled till the end of the con- 
test. IJlis narrative deals as the story 
of one having knowledge with questions 
of policy. with the eritical phases of the 
‘hard conflict, with the perplexities and 
|anxieties of the men charged with re- 


| 
| 
| 
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sponsibilities, with stirring scenes in the 
councils at the Capitol and in battle at 
the front, and with personal incidents of 
the men whose names the nation loves 
and delights to honor. All is related in 
the straightforward, thuent style, touch- 
ing only the facts, of a writer who has 
a story to tell and makes it his business 
to tell it. ‘Phe result of the reading of 
the book is to arouse a new appreciation 
of the abilities and virtues of those great 
men in their various walks of civil, polit- 
ieal, and military life, who took our 
country through its supreme trial. 


Mis. Arabella B. Buckley’s Fairy- 
Land of Scicnce has stood the test of 
about thirty years’ publication as one 
of the simplest, clearest, and best popu- 
lar introductions to physical science. 
Originating in a course of lectures deliv- 
ered to children and their friends, the 
thought of publishing the book was sug- 
vested by the interest taken in the Jee- 
tures by all the hearers. It was a happy 
thought, and the carrying of it out is 
fully justified by the result. But thirty 
years is a Jong time in so rapidly ad- 
vancing a pursuit as the study of sei- 
ence, and makes changes necessary in all 
books treating of it. The publishers of 
this work,* therefore, with the assist- 
ance of the author, have considerably 
extended the original volume, adding to 
it notices of the latest scientific discov- 
eries in the departments treated, and 
ainplifying with fuller detail sueh parts 
as have grown in iniportanee and inter- 
A few changes have been made in 
the interest of American readers, such as 
the substitution, where it seemed proper, 
of words familiar here for terms almost 
exelitsively used in England, and the in- 
troduction of American instead of Eng- 
lish examples to illustrate great seien- 
tifie truths. The book has alsa been 
largely reillustrated. 


est. 


Some of the essays in Miss Badenach’s 
Truc Tales of the Insects | have already 
eppenred in serials--two of them in 
the Popular Science Monthly. The es- 
says are not intended to present a view 
of entomology or of any department 
of it, but to deseribe, in an attract- 
ive and at the same time an acenrate 


*The Fairy Land of Science. New York: D. 
Appleton and Company. Pp, 272. 

* True Tales of the Insects By L. N. Bade- 
noch. London: Chapman & Hall. Pp. 253. 
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manner, 2 few special features of insect 
life and some of what we might call its 
remarkable curiosities. The author is 
well qualified for her undertaking, for, 
while being an entomologist of recog- 
nized position, she has those qnalities of 
enthusiasm in her pursnit and literary 
training that enable her to present her 
subject in its most attractive aspect. 
From the great variety of insect forms 
she has selected only a few for this spe- 
cial presentation, including some of ec- 
centrie shape and some of genuine uni- 
versal imterest. She begins with the 
strange-looking creatures of the family 
of the Mautida, or praying insects, or, as 
the Brazilians eall the Munitis, more fit- 
Iv, the author thinks, the devil's riding 
horse, Which is characterized as “ the 
tiger, not the saint, of the inseet world.” 
The walking-stick and walking-leaf in- 
sects, of equally strange appearance, but 
peaceful, naturally follow these. Then 
come the locusts and grasshoppers, whieh 
are more familiar, and the butterilies 
and moths, which attract the most at- 
tention and present such remarkable 
forms as the case-moths and the hawk 
and death’s-head moths. The inseets 
made subjects of treatment are described 
with fullness of detail, and the record of 
their life histories. The book is pub- 
lished in an attraetive outer style, on 
thick paper, with thirty-four illustra- 
tions by Margaret J. D. Badenoch. 


Prof. Charices C. James, now Deputy 
Minister of Agriculture for Ontario, de- 
fines the purpose of lis book, Practical 
Agrieulture,* to be to aid the reader and 
student in aequiring a knowledge of the 
seience as distinguished from the art of 
agriculture—* that is, a knowledge of 
{he ‘why,’ rather than a knowledge of 
the ‘how?’ The auther believes, from 
his experience of several years’ teaching 
at the Ontario Agricultural College, that 
the rational teaching of agriculture in 
publie and high schools is possible and 
would be execedingly profitable,and that 
an intelligent knowledge of the science 
underlying the art. would add mueh in- 
lderest to the work and greatly inerease 
the pleasure in it. The seienee of agri- 
culture is understood by him to consist 


| * Practical Agricultnre. By Charles C. James, 


American edition edited by John Craig. New 
York: D. Appleton and Company. Pp. 203. Price, 
| &0 cents, 
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of a mingling of chemistry, geology, bot- 
any, entomology, physiology, bacteriol- 
ogy, and other sciences im so far as they 
have any bearing upon agriculiure. Ile 
has aimed in this book to include only 
the first principles of these various sci- 
ences, and to show their application to 
the art of agriculture. The subject is 
treated as it relates, consecutively, to 
the plant, the soil, the crops of the field; 
the garden, orchard, and vineyard; live 
stock and dairying; and, under the head- 
ing of “other subjects,” bees and birds, 
forestry, roads, and the rural home. The 
appendix contains lists of trees and of 
wecds, and an article on spraying mix- 
tures. Questions to be answered by the 
reader are attached to most of the chap- 
ters. The illustrations are well chosen 
and good. 


Considerable information about the 
Philippine Islands and their inhabitants 
is given by Dr. D. G. Brinton in a pam- 
phlet entitled The Peoples of the Philip- 
pines. Dr. Brinton’s point of view is the 
anthropologist’s, and accordingly, after 
a few paragraphs about the geography, 
geology, and history of the islands, he 
takes up their ethnology and describes 
their various peoples as they have been 
studied by the masters of the scienee and 
by travelers. Much valuable as well as 
interesting information is given respect- 
ing their manners and customs, lan- 
guages, and literature, for the Tagals 
have had a written language from the 
earliest known times, and though their 
old literature does not amount to much 
they are to-day exceedingly facile ver- 
sifiers. 


The Open Court Publishing Compa- 
ny (Chicago) publishes The Leetures on 
Ltementary Muthematies (Lecons élé- 
uientaires sur les mathénatiques) of 


Joseph Louis Lagrauge, “ the greatest of | 


modern analysts.” in a translation from 
the new edition of the author's eollected 
works by Thomas J. MeCormack. These 
lectures, which were delivered in 1765 at 
the Keole Normale, have never before 
been published in separate form, except 
in the first printing in the Journal of 
the Polytechnie School and in the Ger- 
nan. “The originality, elegance, and 
symmetrical character of these lectures 
have been pointed out by De Morgan, 
and notably by Diihring, who places 
them in the front rank of elementary 
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expositions as an example of their kind. 
They possess, we might say, a unique 
character as a reading book in mathe- 
matics, and are interwoven with helpful 
historical and philosophical remarks.” 
They present with great elearness the 
subjects of arithmetic and its operations, 
algebra, equations of the third and 
fourth degrees, the evolution of nuimer- 
ical equations, and the employment of 
curves in the solution of problems. The 
translator has prefixed a short biograph- 
ical sketch of Lapouge, and an excellent 
portrait is given. 


A book of Observation Blanks for 
Beginners in Mineralogy has been pre- 
pared by Herbert FE. Austin, as an aid 
to the laboratory course, and is published 
by D. C. Heath & Co. (Boston, 30 cents). 
The laboratory course is intended to 
make the pupil familiar with the char- 
acteristics of minerals and the terms 
used in describing them by directing him 
to observe typieal specimens and describe 
what he sees, and to develop his faeul- 
ties of observation, conception, reasoning, 
Judgment, comparison, and memory, A 
description is given of apparatus that 
may be home-made. The blanks follow, 
containing spaces for the insertion of 
notes under the heads of Experiment, 
Observation, Statement, and Conelusion. 


Tn Volume No. XXX of the Inter- 
national Education Series—VPedagogics 
of the Kindergarten—-a number of I*roe- 
bel’s essays relating more especially 
to the plays and games were printed 
j from the collection made by Wichard 
Lange. «A new volume of the series, 
Friedrich Frocbels Education by Devel- 
opment, includes another selection from 
Lange's publeation, in which the gifts 
are more thoroughly discussed. “ Again 
/and again, in the various essays,” the 
editor of the series says, “ Froebel goes 
over his theory of the meaning of the 
‘ball, the sphere, the cube, and its various 
subdivisions, The student of Froebel 
| has great advantage, therefore, in read- 
ing this volume, inasmuch as Froebel has 
east new light on his thought in each 
separate exposition that he has made. 
... The essays on the training school 
‘for kindergartners and the method of in- 
| troducing children’s gardens into the 
kindergarten are very suggestive and 
| useful. In fact, there is no other kinder- 
| garten literature that 1s quite equal in 
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value to the contents of this volume.” 
The few essays in Lange’s volume that 
still remiain untranslated are charaeter- 
ized as being mostly of an ephemeral 
character. With the publication of the 
present volume, of which, as of the Peda- 
vouics, Miss Josephine Jarvis is the 
translator, a complete list of the original 
works of Froebel in English translations 
has been provided in the International 
Education Series of Messrs. D. Appleton 
and Company, 


A useful manual for students in 
chemistry is the Chemical Eperiments 
of Prof. John F. Woodhull and M. B. 
Van Arsdale (Henry Holt & Co., New 
York). It embraces directions for mak- 
ing seventy-five experiments with ditfer- 
ent substances and chemical properties, 
including oxygen and the air, hydrogen 
and water, ehlorine and the ehlorine 
family, acids, bases, salts, sulphur, nitro- 
wen, carbon, carbon dioxide and the ear- 
bonates, fermentation, potash, and prob- 
lems to illustrate the law of definite pro- 
portions, A title is given to each experi- 
ment, suggesting what is to be proved 
by it; the details of the process are 
civen, and the pupil is left to do the rest, 
entering his particular observations and 
conclusions on the blank page opposite 
the text. Questions are appended, of a 
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nature further to develop the thinking 
powers of the pupils, and tables or lists 
are added of the elements concerned in 
the experiments, weights and measures, 
‘apparatus, and chemicals. 


The book Defeetirve Eyesight: the 
Principles of its Relief by Glasses, of 
| Dr. D. B. St. John Roosa, is the result 
of an attempt to revise The Determi- 
ination of the Neeessity for Wearing 
| Glasses, published by the same author in 
-Isss. Jt was found, on undertaking the 
work of revision, that the advance in 
oes knowledge of the proper prescription 
of glasses, especially in the matter of 
simplicity in method, had been so great 
as to require a complete rewriting. In 
doing this the book has been very mueh 
‘enlarged, and illustrations have been in- 
; troduced. The author hopes his manual 
may prove a reliable guide to the stu- 
| dent and practitioner in ophthalmology, 
iand may also be of interest to persons 
who wish to know the prineiples on 
whieh the prescription of glasses is based. 
The special subjects treated of are the 
measurement of visual power, presby- 
opia, myopia or short-sightedness, hyper- 
metropia, corneal astiginatism, astheno- 
pia, and the qualities of lenses. (Pub- 
lished by the Maemillan Company. 
| Price, $1.) 
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Agrleultnral Experiment Stations, Bul- 
letins and Reports. North Caralina State 
Agricultural Soclety: Seeond Annnal Re- 
port (soe) of the Iexperfmental Farm at 
Southern Pines. Pp. 90.—Ohio: Press Bul- 
letin No. 195. Stomach Worms In Sheep. 
Pp, 2) No, 196, Comparison of Varleties 
of Wheat. Pp. 2; Noe. 197.  Sueeessful 
Treatment of Stomach Worms In Sheep. 
Ip. 2 NO. TOS; 
[fome-mixed Fertilizers. Pp. 2.—-Unlted 
States Department of Agriculture: Month- 
Iy List of T'ublieatfons (Puly, 1800). 1*p. 
$; Report on North American Fauna. No. 
Tf. Natural History of the Tres Marlas 
Islands, Mexleo. Pp. 96; No. 15. Revision 
ef the Jumping Miee of the Genus Zaphus, 
ivy Kdward A. Preble. Pp. 34, with one 
plate; Report of the Puerto Rileo Section 


“ae 


of the Weather and Crop Service of the | 


Weather Tureau, for Muy, 1800, Pp. 8. 


Baker, MoN, Potable Water and 
Methods of Detecting TImpurlitles. New 
York: The Van Nostrand Company. (Van 
Nostrand Selenee Serles.) Pp. 97. 50 
cents. 

Reman, W. W., and Smith, 1D. I. 
Plane and Solld Geometry. Boston: 
Cast ars Prema fe Sa 

sulletins, Proceedings, 
Boston Soclety of Natural 
NONI Ne CNGEe?. 
lection In Man, 


New 
Ginn 


Reports, ete. 
IlIstory: Vol. 
Variation and Sexual Se- 
ay EE. OT. Brewster. Vp. 


Varieties of Wheat and, 


16: No. 3. Notes on the Reptiles and Am- 
phibians of Intervale, New Hampshire. By 
Glover M. Allen. Itp. 16; No. 4. Studies Tn 
Diptera Cyclorhapha. Thy G. & N. Tlough. 
Pp. 8: No. 5. Contributions from the 
Gray Herbarium of Harvard University. 
New Series: No. 17. By B. L. Robinson 
and J. M. Greenman. Pp. 12.—Dominion 
of Canada: Parliamentary Standing Coim- 
mittee on Agrieulture and Colonization. 
Improvements in Crop Growlng. By Prof. 
i James W. Robertson. Pp. 83.—Interna- 
tlonal Correspondence Schools, Scranton, 
Pal: General Cireular, Pp. 82.—Liberal 
University, Silverton, Oregon: Announce- 
ments. Pp. 18.—Society of American Au- 
thors: Bulletin for July, 1899, Pp. 22.— 
University of Michigan, Department of 
)Medicine and Surgery: Annual Announee- 
ment for 1899-1900, Pp. O@—United States 
Artillery Journal: Index to Vol. NX, 180s. 
Pp TSS 

Carpenter, George TT. Inseets, their 
Structure and Life. A Primer of Ento- 
mology. New York: The Macmillan Com- 
pany. Pp. 404 S105. 

Daniels, Winthrop Moore, The Elements 
of Pubiie Finanee, Ineluding the Mone- 
tary Svstem of the United States. New 
York: Henry Tloit & Co. Pp. 3883. $1.50. 

Grotlns, Hugo, Proceedings at the Lay- 
Ing of a Wreath on the Tomb of, duly 4, 
Is), by the Commission of the Unlted 
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States to the Internatlonal Peace Confer- 
ence. Pp. 48. 

Howard, John §&., editor. 
Nuggets. New York: Ford, 
Hulbert. Pp. 215. 50 cents. 

Melivaine, Charles, and Macadam, R. 
KK. Toadstools, Mushrooms, and Fungi, 
Edible and Poisonous. (Specimen pages.) 
Indianapolis, Ind.: The Powen-Merrili 
Company. (Author’s Edition.) $10. 


Alassce, George. 
Tbiseases caused Cryptogamie Para- 
sites. New York. The Macmillan Com- 
pany. Ip. 458, $1.60. 

Mellen, George E. New 
Amateurs (Photography). 
the author. Times Building, 
Pp. 46, with blanks. 15 cents. 

Miller, Prof. Welly. The Primary 
Needs of the Negro Race. Washington: 
Jloward University. Pp. 18. 

Oregon Short Line Rallroad. Where 
Gush the Gersers. (Guide to Yellowstone 
National Park.) 

Peley, W. H., 


Edueational 
Howard 


by 


Published by 
Chieago. 


Knoxville, Ul.  Chris- 
tinn Government. Pp. 44. 10 cents. 


Tfungst, Dr. Arthur. Ein Deutscher 
Buddhist. (A German Buddhist.) Theo- 
dor Schultze. Stuttgart. Pp. 31. 

Rector, L. E., Translator and Fdltor, 
Montaigne on the HNdueation of Children. 
New York: D. Appleton and Company. 
(international Isdueation Serles.) 


Reprints: Billings, S. A., and Engle- 
hardt, H. A. 
Cual-Far Produet. Pp. 7.—Goldmann, J. 
A. Prophylactic Treatment of the Uric- 
acid Dinathesis. Pp. 8.—IXingsley, Carl. 


Methods of Determining the Freqnency of | 


Alternating Currents, Pp. 11.—\Kunz, 


Fragments 


Officers of the American Associ- 
ation for 1900.—The Ameriean <Asso- 
ciation, at Columbus, Ohio, eleeted as 
president for the next meeting, which is 


to be held in New York eity, June 25 


to 30, 1900, Prof. R. S. Woodward, of | 
The vice-presi- | 


Columbia University. 
dents-elect are: ‘Seetion A (Mathemat- 
ics and Astronomy), Asaph Hall, Jr., of 


Ann Arbor, Mich.; Seetion B (Physics), 


Ernest Merritt, of Ithaea, N. Y.; Section 
C (Chemistry), James Lewis Howe, of 
Lexington, Va.; Seetion D (Meehanical 
Science and Engineering), J. A. Brash- 
ear, of Pittsburg, Pa.; Section EK (Geol- 
ogy and Geography), J. I’. Kemp, of 
New York city; Seetion F (Zoédlogy), 
C. B. Davenport, of Cambridge, Mass. ; 
Section G (Botany), Willian Trelease, 
of St. Louis, Mo.; Section H (Anthro- 
pology), A. W. Butler, of Indianapolis, 
Ind.; Section I (Eeonomie Science and 
Statistics), C. MM. Woodward, of St. 


& 


A Text-Book of Plant | 


Polnters for | 


Pp. 191. | 


Observatlons on a New | 
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' George FF. The Production of Preclous 
Stones in 1U89T. Tp. 22.—Shimer, BP. W. 
Carbou Combustlons In a Platinum Cru- 


eible. Pp. 12. 
Sumner, Willlam G. The Conquest of 


(the United States by Spain. Boston: 
Dana, estes & Co. 

Smithsonian Institution: Doan, Martha, 
Index to the Literature of Thalllum.  I’p. 
626; Proceedings of the United States Na- 
tional Museum. Index to VoLNAXI. 

United States Cominission of Labor: 
Thirteenth Annual Report. Hand and 
Machine Labor. Two volumes. Pp. 1604. 

United Stutes Geological Survey: Nine- 

teenth Annual Report. Vart I. Direc- 
tor’s Report, including Triangulations 
and Spirit Levelings. Pp. 422, with map; 
Part LY. Hydrography. Pp. 814; Part V1. 
Mineral Resources of the United States. 
By David T. Day. Two volumes. — Pp. 
6o1 and TOU.—Monographs: Vol NNIN. 
Geology of Old Hampshire County, Massa- 
ehusetts. By B. IK. Iemerson. Pp. 790, 
with maps; Vol. NXNNI. Geology of the 
Aspen Mining District, Colorads. By J. 
(IK. Spurr. Pp. 260, with an Atlas of thirty 
sheets; Vol. XNXXNYV. The Later Eixtinet 
Iieras of North America. By J. S. New- 
berry. (A posthumous work, edited by 
Arthur Hollick. Pp. 295, with 68 plates. 
—Mips and Descriptions of Ioutes of Ex- 
ploration in Alaska in 1808. Pp. 138, with 
“envelope containing ten maps. 

Young Men's Christian Association, 
Ldneational Department: Annual Report 
for 1880. Pp. 70; Prospeetus for 1899 
(July 1, 1890 to July 1, 1900). Vp. 112; 
Fourth International and other Wxhibits. 
Awards of Merit. Pp. 24; The Present 
Status of Our Educational Work.  LBy 


| Frederic B. Pratt. Pp. 5. 


of Science. 


, Louis. The permanent seeretary is L. O. 
|/Howard, United States Entomologist, 
| Washington, D. C.; General Seeretary, 
Charles Baskerville, of Chapel Hill, N. 
C.; Seeretary ot the Council, William 
Il. Hallock, of New York eity. The see- 
tional secretaries are: Section A, W. MI. 
Strong, of New Ilaven, Conn.; Seetion B, 
R. A. Fessenden, of Allegheny, Pa.; See- 
tion C, A. A. Noyes, of Boston, Mass.; 
Section D, W. T. Magruder, of Colum- 
bus, Ohio; Section FE, J. A. Holmes, of 
‘Chapel Til, N. C.; Section IF, C. H. 
~Eigenmann, of Bloomington, Ind.; See- 
| tion G, D. T. MeDougal, of New York 
Botanieal Garden; Section HH, Frank 
| Russell, of Cambridge, Mass.; Seetion I, 
H. T. Neweombe, of Washington, D.C. 
Treasurer, R. S. Woodward, of New 
York eity. 


Graphite.—An interesting account 
of the luistory and manutacture of graph- 


ite is given by E.G, Acheson in the 


: p : : | 
June issue of the Journal of the Frank- 


lin Institute. In the year 
Wilhelm Scheele, a young apothecary in 
the town of Roping, Sweden, discovered 
that graphite was an individual e¢om- 
pound. It had up to this time been con- 
founded with molybdenum sulphide. In 
Js00 Mackenzie detinitely added graph- 
ite to the carbon group by showing that, 
on burning, it yielded the same amount 
of carbon dioxide as an equal amount of 
charcoal and diamond. Graphite in a 
Inore or Jess pure state is quite freely 
distributed over the earth, but only in 
a few places is it found under condi- 
tions of purity, quantity, ease of min- 
Ing, refining, and transportation to mar- 
ket that permit of a profitable business 
heing made of it. Statistics for the last 
‘IX vears (1890-05) show an average 
vearly production of 56.994 short tons. 
Yhe countries contributing to the sup- 
ply were Austria, Ceylon, Germany, 
Italy, United States, Canada, Japan, In- 
dia, Russia, Great Britain, and Spain. 
Creat dilferenees exist in the structure 
and purity of the graphites furnished 
from the various mines. There are two 
general forms—the erystalline and the 
amorphous. The product of the Ceylon 
nines is crystalline of great purity, ana- 
Ivzing in sone cases over ninety-nine per 
cent carbon, while that of the Barrow- 
dae mines is amorphous and also very 
pure, Vhe chef impurity in graphite is 
iron, Ft is probable that the first use 
nade of graphite was as a writing sub- 
stance. The first account we have of its 
employment for this purpose is econ- 
tained in the writings of Conrad Gess- 
ner on Fossils, published in 1565. Its 
present uses inelnde the manufacture 
of pencils. crucibles, stove-polish, foun- 
dry-lacing, paint. moter and dynamo 
brushes, anti-friction compounds, clec- 
trodes for electro-metallurgical work, 
conducting surfaces mn electret vping, and 
covering the surfaces of powder grains, 
For inost of these purposes it is used in 
the natural impure state. The mining 
and manufacture of graphite into arti- 
cles of commerce give employment to 
thousands of people. The mines of Cev- 
lon atone. when working to their full ea- 
pocity, Gmploy about twenty-four thou- 
sand omen. women, and children. The 
rapid dnerease in the use of graphite has 
Jed to considerable disenssion in. recent 
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years regarding the possibility of its 
commercial manufacture. It has been 
nade in a number of diiferent ways in 
the laboratory, all, however, depending 
on the same fundamental principle—viz., 
the liberation of the carbon from some 
one of its chemieal compounds, under 
conditions which prevent its reassocia- 
ion with the same or other elements. 
Mr. Acheson, who has been working for 
several years in an endeavor to devise a 
conmmerelally suecessful process of man- 
ufacture, found, somewhere back in 1893, 
that graphite was formed in the carbo- 
rundum (electric) furnaces of the Car- 
bornndum Company of Niagara Falls. 
Since then he has been folluwing up this 
elew, and now believes that “the only 
commercial way to make graphite is by 
breaking up a carbide by the action of 
heat.” A building fer its manufacture 
in this way, by the use of the electric 
furnace, is now in course of erection at 
Niagara Falls. 


Commercial Education in Eng- 
land.*—It is only of comparatively late 
years that the Government has had any- 
thing to do with the education of the 
people. For some centuries back all 
Enelish education was practically con- 
trolled by our two ancient universities 
-——Oxtord and Cambridge. They deeided 
what subjects were to be taught, and 
how they were to be taught. The con- 
trol they exercised over our English 
schools was an indirect one, but it was 
none the fess effectual. The schools 
themselves were, like the universities, 
independent of Government, or, indeed, 
of any control. The principal of these 
are known as ‘ public schools,” though 
the tern * public ” has of kite vears also 
heen applied to the public elementary 
These are nearly all develop- 
ments of ancient foundations. Winches- 
ter, founded in the fourteenth century, 
and Westminster, in the sixteenth, grew 
up under the shadows of great religious 
houses; Icton was established in the fif- 
teenth century by the monarch, close to 
his own palace at Windsor; Harrow, 


schools. 


|} which dates from the sixteenth century, 


is the most important example of the 
most numerous class of all privately 


* From a paper read by Sir HT. Wood, at the 
International Congress, on Technieal Education, 
at Venice, May, 1899. 
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founded loeal schools—grammar schools, | 
as they were generally entitled—wlich 
have developed beyond their original 
founders’ intention, and have eventually 
come to attract boys from all parts se 
the kingdom. The best boys from all of 
them went to the universities, and the | 
course of study which was most success- | 
ful at the university was naturally the 
course of study which was preferred 
at the school. The literw humaniores, 
which were the sum total of university 
education, included only Greek and 
Latin language and Hterature, mathe- 
maties, and logic. Seience—I have now 
in my mind the education of but a sin- 
gle generation back—was ignored. The 
teaching of modern languages was per- 
functory in the extreme; the same may 
be said of history and geography, while 
even English language and Hterature 
were alnost entirely neglected. Now an 
education modeled on these Hnes was 
not ill suited for professional men—men 
who went froin the university into law, 
the Church, or medicine. But it was by 
no means suited, especially when cut 
short in its early stages, for boys whose 
future destination was the counting- 
house or the shop. We are not met to 
consider the training of seholars, but 
the sort of education best adapted to the 
requirements of the ordinary man of 
business, and given under the limita- 
tions inevitable in the conditions of the 
case—that is to say, in a very limited 
period and during the early years of lite 
—iutended also not only to train the 
mind but to provide a means of earning 
a living. Commercial edueation must in 
fact be a compromise between real edu- 
cation and business training. The more 
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fects on edueational methods. Seientifie 
teaching was introduced at the univer- 
sities—it had been practically ignored 
at Oatord, and recognized at Cambridge 
only as a departinent of mathematics. 
The more important of our public schools 
introduced what was known as a * mod- 
ern side,” that is to say, an alternative 
course Which a boy might take, and in 
which science, modern Janguages, and 
mathematics took the place, to a greater 
or less extent, of the classical languages, 
Other schools modified their whole cur- 
riculum in a hke direction; others again 
almost abandoned the ancient Knowl- 
edge in favor of the modern. Such, in 
briefest and baldest summary, is the con- 
dition at which our system of second- 
ary edueation has now arrived. In the 
meantime, elementary education in Eng- 
land had been organized and systema- 
tized. At the beginning of the century 
clementary education was imparted to 
the children of the peasants and agri- 
cultural Jaborers in village schools, most 
of Which were sadly ineflicient. In the 
towns there were varivus charitable in- 
stitutions tor educating the children of 
those who were unable to provide edu- 
cation for themselves, and there were 
also what were known as ragged and 
parochial schools, which were more or 
less of the same character as the ele- 
mentary schools of to-day. Early in the 
century several important societies were 
established—they were mostly of a re- 
hgious character—for the improvement 
ot elementary education. By their as- 
sistance schools were founded through- 
out the country. These were main- 
tained by voluntary effort, and so gained 
their name of voluntary sehools, though 


it inclines to the former the better.! they received aid from the Government, 
With the growth of modern industry | an annual grant being allotted for the 
and commerce the neeessity for a train-| purpose. In 1859 a committee of the 
ing better suited for the requirements of | Privy Council was created to regulate the 
modern hfe became more and more evi- | administration of Government grants for 
dent, and the place was supphed, or, education, and this committee still re- 


partially supplied, by private-adventure | 
schools, which undertook to provide the | 
essentials of a commereial edueation. Of | 
late years also some important middle- | 
class schools have been founded by in- 
stitutions Hike the Boys’ Publie Day 
Schools Company, and the Girls’ Public | 
Day Schools Company, the teaching in 
which is of a modern if not of a commer- | 
cial eharaeter. The growth also of Sei- | 
ence had its natural and obvious ef | 


mains the governing body of our educa- 
tion department. The Elementary Edu- 
eation Act of 1870, with later acts of 
IST6 and 1880, laid down the principle 
that snfficient elementary edueation 
shonld he provided for all ehildren of 
school age, and established a system of 


| F “ 
school boards. which boards were to be 


and were formed in al) distriets where 
such sufficient provision for edueation 
did not exist. By a later aet of 1891 
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edueation was made gratuitous as well | 
as compulsory. We have, therefore, now 
two great classes of clementary schools 
—school-bourd schools, in which educa- 
tion is free, and voluntary schools, in 
which a tee may be charged. Both alike 
receive Govermment aid under certain 
conditions, As a rule the voluntary 
schools are connected with the Church 
of England or with one or other of 
the nonconformist bodies. The boards 
which control the board schools are 
elected bodies, and the teaching is un- 
denominational, 


Genius and Habit.—W. L. Bryan 
and N. Harter are the authors of an in- 
teresting monograph in the Psychologi- 
eal Review for July, from which the 
tullowing paragraphs are taken; ‘* There 
is scarcely any difference Letween one 
man and another of greater practical 
importance than that of effective speed. 
Jn war, business, scientific work, nianual | 
labor, and what not, we have at the one 
extreme the man who defeats all ordi- 
nary calculations by the vast quantity of 
work he gets done, and at the other ex- 
treme the man who no less defeats ordi- 
nary calculations by the little all his 
busyness achieves. The former is al- 
Ways arriving with an unexpected vic- 
tory, the latter with an unanswerable 
excuse for failure. It has seemed to 
inuny psychologists strongly probable 
that the swift man should be distin- 
cuishable from the slow by reaction time 
tests. Lor (a), granting that the per- 
formances demanded in practical affairs 
are far more complicated than those re- 
quired in the laboratory tests, rt seems 
hkely that one who is tuned for a rapid 
rate in the latter will be tuned for a 
rapid rate in the former, when he has 
mastered them. Moreover (#), a rapid 
rate in clemnentary processes is favorable 
to their fusion into higher unitary pro- 
each including several of the 
lower, Finally (¢), a rapid rate in ele- | 
mentary processes is favorable to prompt 
voluntary comnbinations in presence of 
In face of these a 
prioré probabilities, cleven years’ experi- 
ence in this laboratory (the first three | 
heing spent mainly on reaction times) | 
has LDroue¢ht the conviction that no reae- 
tion time test will surely show whether 
aw civen individual has or has not elfect- 
ccd in lis work. Very slow rates, 
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especially in complicated reaetions, are 
strongly indicative of a mind slow and 
inetfective at all things. But experience 
proves that rapid rates by no means 


| show that the subject has effective speed 


in the ordinary, let alone extraordina- 
ry, tasks of life. How is this to be ex- 
plained? The following answer is pro- 
posed: The rate at which one makes 
practical headway depends partly upon 
the rate of the mental and nervous pro- 
cesses involved; but far more upon how 
much is included in each process. If A, 
b, and C add the same columns of fig- 
ures, one using readily the method of 
the lightning adder, another the ordi- 
nary addition table, while the third 
makes each addition by eounting on his 
fingers, the three are presently out of 
sight of one another, whatever the rates 
at which the processes involved are per- 
formed. ‘Lhe lightning adder may pro- 
cecd more leisurely than either of the 
others. Jie steps a league while they 
are bustling over furlongs or inehes. 
Now, the ability to take league steps in 
receiving telegraphic messages, in read- 
ing, in addition, in matheinatical rea- 
soning, and in many other fields, plainly 
depends upon the acquisition of league- 
stepping habits. No possible proficieney 


fand rapidity in elementary processes 
| will serve. 
‘with one stroke of attention what now 


The learner must come to do 


requires half a dozen, and presently, im 
one still more inclusive stroke, what 
now requires thirty-six. He must sys- 
tematize the work to be done, and must 
acquire a system of automatic habits 
corresponding to the system of tasks, 
When he has done this he is master of 
the situation in his field. He ean, if he 
chooses, deal accurately with minute de- 
tails. We can swiftly overlook great 


‘areas with an aeeurate sense of what 
‘the details involved amount to—indeed, 


with far greater justice to details than is 
possible for one who knows nothing else. 
Finally, his whole array of habits is 
swiftly obedient to serve in the solution 
of new problems. Automatism is not 
genius, but it is the hands and feet 
of genius.” 


“A vague Impression of Beauty.”’ 


| . . 
—The following sentences occur In an 
article on The Real purpose of Univer- 


sities in a recent issue of the London 
Spectator. They give so strange a pic- 
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ture of the ideals of the two leading Eng- 
lish universities as to seem worthy of re- 
production: “ However, Dr. Hill made 
one statement for which we owe him a 
sincere gratitude. ‘The excellence of the 
classics,’ said he, ‘lay chiefly in their 
complete uselessness.’ . . . In this simple 
statement is expressed the true value of 
our old universities. They should be 
practically useless. They should not 
teach you to be a good carpenter or a 
skillful diplomatist. You can not march 
out of Oxford or Cambridge into any ca- 
reer which will return you an iminediate 
and efficient income. . . . The other uni- 
versities of Europe are prepared to cut 
you to a certain measure, or to render 
you technically competent. But our Eng- 
lish universities have hitherto declined 
to discharge this humble function, save 
in rare lapses, from a noble ideal. They at 
least profess to accomplish a far greater 
task. There is a strange period dividing 
the man from the boy, which clamors 
aloud for intelligent discipline, and this 
discipline Oxford and Cambridge are 
anxious to supply. The undergraduate 
is too young to specialize, and not too 
old to receive instruction. When his 
period of training Is finished he is asked 
to assume the heavy burdens of life, to 
discharge tasks which may be dull, and 
which are rarely concerned with what 
were once called the humanities. As he 
passes through the university he may 
not have the time nor the wit to become 
a sound scholar nor a profound mathe- 
matician. But he may, if he understand 
his privilege aright, hnger for a while in 
the groves of ‘ practically useless’ know1- 
edge. Ile may learn what literature 
meant in an age when it was concerned 
only with the essentials of simplicity; 
he may read the lessons of history when 
history was still separate from political 
intrigue. And though he forgets his 
Greek grammar, though in middle life 
he can not construe a page of Virgil, vet 
he carries away from this irrational in- 
terlude a vague impression of beauty 
which no other course of education will 
ever give him.” Even for the schoolmen 
“a vague impression of beauty,” what- 
ever that may mean, seems rather un- 
practical as an educational ultima Thule. 


The Purple of Cassius.—There are 
few substances in the field of inorganic 
chemistry on which so much speculation 
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|and actual work has been expended as 
| the so-called purple of Cassius. A re- 
bie article by Mr. C. L. Reese, in the 
Chemical News, contains some interest- 
ing information regarding this curious 
compound. Up to the present time there 
lave, it seems, been two views held as 
to its chemical nature—one that it is a 
mixture of stannic acid and metallic 
cold; the other, that of Berzclius, that 
it is substantially a chemical compound 
of purple gold oxide with the oxides of tin 
possibly mixed with an excess of stannic 
acid. It has seemed very likely that the 
substance is a chemical compound of 
acid character, and that the solubility in 
anumonia is due to the formation of a 
salt, but it has been fonnd that by oxi- 
dation of stannous chloride and by al- 
lowing very dilute solutions of stannic 
chloride to stand, the “hydrogel” of 
stannic acid separated out, which, on the 
|addition of a few drops of ammonia, 
liquefied and so became soluble in water, 
| just as the purple of Cassius does. There 
'ean therefore be no salt formation here. 
Some comparatively recent work by 
| Richard Zsigmondy, however, seems to 
(have finally cleared up the chemical na- 
ture of this curious substance. Its for- 
mation is explained by assuming that 
| shen stannous chloride ts added to a 
i sufliciently dilute solution of gold chlo- 
ride the latter is immediately reduced to 
metallic gold while stannic chloride is 
formed, Generally after a few seconds 
the liquid becomes red, but the purple 
is not precipitated for several days, un- 
less it is heated. The gold is not pre- 
cipitated as a black powder because the 
stannie chloride formed is immediately 
hydrolized into hydrochloric aeid and 
the hydrate of stannic acid. The latter 
prevents the aggregation of the gold par- 
ticles, and the stannic acid remains in 
solution as a colloid, which on standing 
eradually changes under the influence 
of the dilute hydrochloric acid to an in- 
soluble form, the “ hydrogel ” of stannic 
jacid. By heating, this change takes 
place inimediately. The properties of the 
purple of Cassius depend on the proper- 
| ties and character of the stannic acid 
| present, and the great variety in the 
| properties of the stannic acids, the or- 
tho, the meta, and the colloidal mix- 
| tures of the two explain the many con- 
|tradictions in the Hterature with refer- 
j ence to the properties of the purple of 
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Cassius, Zsigmondy says, “I look upon 
the knowledge that a mixture of colloid 
bodies can behave, under some condi- 
tions, as a chemical compound, and that 
the properties of one body in such mix- 
tures can be hidden by those in another 
as the most important conclusion to be 
drawn from this work.” 


The Abuse of Unskilled Labor.— 
The number of diseases directly or indi- 
rectly due to continned long standing 
is especially numerous among women. 
The Londen Lancet, which nearly twen- 
ty years ago attempted to iniprove mat- 
ters in this respect in the ease of shop- 
girls, has again taken up the subject, 
and recently published an editorial urg- 
ing customers of the shops to boycott 
those establishments where no sitting 
accommodations are provided for the 
clerks, It says: “ We, as medical men, 
maintain that sitting accommodations 
are absolutely necessary for shopgirls. 
The only argument having even the sem- 
blance of legitimacy which we have heard 
pat forward in defense of the nonprovi- 
sion of seats is that sitting is conducive 
{o idleness, but in this connection such a 
premise can net be permitted, for an em- 
ployce would be bound to come forward 
when an intending purchaser entered the 
shop... . The very faet that in many 
shops she is not allowed to sit down is 
conducive ta idleness—idleness of the 
worst kind, the idleness of pretending to 
do something while in reality nothing is 
heing done. Can nothing be done to 
stop this—as we onee ealled it without 
the least exaggeration or sensationalism 
—“emeli¥ 16 —“women 2” To tlie: trie 
woman--the woman with feelings for 
her sisters, the woman of love and sym- 
pathy. the true woman in every sense of 
the word——we appeal for help in this 
matter, Tf such women would abstain 


from purchasing at shops where they see | 


that the employees are eompelled to 
work from morning til night without 
permission to rest from their labors even 
When opportimity we should 
soon see the end of a practiee which 
rnins the health and shortens the lives 
of many of our shopgitts.” That there 
isa certain amount of danger for women 
trom Jene-continned standing, te the 
point of exhaustion, there is no douli, 
and much can be done toward improy- 
iny the present conditions in this respect 


occurs, 
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and in other hygienie ways in the shops. 
The large influx of women during recent 
years into the counting-room and_ the 
salesroomn gives sueh questions an in- 
creasing importance, especially in the 
less skilled positions where labor ecom- 
binations fer mutual protection are not 
possible, There has already been eon- 
siderable agitation of the question in 
this country, and there still remains 
much to be done. But, as Lord Salis- 
bury pointed out in causing the rejec- 
tion of a bill for remedying present shop 
conditions in England, it is a question 
not suitable for legislation, and ean only 
be settled throngh the indirect action of 
public opinion on the shopkeeper him- 
self. 


The Occurrence of Gold Ores.— 
The following paragraphs are from an 
article by H. M. Chanee in the Engineer- 
jing Magazine for July, entitled The In- 
creasing Production of Gold: “ Another 
reason for anticipating further increase 
in the production of gold is found in our 
better knowledge of gold ores, and of the 
conditions under which gold occurs in 
Nature. Until the discovery of the Crip- 
ple Creek district the occurrence of gold 
as tellurid in deposits of large extent 
and value was practically unknown. 
Gold was, of course, known to oecur, 
sparingly in some ores, partially as a 
tellurid associated with other minerals; 
but such a mineralized belt as that at 
Cripple Creck was entirely unknown, 
and such deposits were not looked for by 
the prospector, Similarly, we now know 
of another class of gold ores in which the 
gold ocenrs apparently in some form 
chemically combined in a siliceous ma- 
trix, often approaching a true jasper or 
hornstone, and showing hy analysis pos- 
i sibly ninety-five per cent of silica. Sueh 
ores show no trace of ‘free’ or metallic 
gold, and the presence of gold ean be 
determined only by assay or analysis, 
A few sueh discoveries have recently 
i been made, aecidentally, by inexperi- 
feneed persons, who had rock assayed 
from curiosity. Similarly again, in the 
last. few years gold has been fonnd 
(in inmost: unpromising-looking porphyry 
idikes—-the very recks prospeetors. the 
| world over have regarded as necessarily 
barren becanse they almost invariably 
fail fo show any ‘free’ or metallie gold 
‘by the miner’s quick ‘horn’ or ‘pan’ 
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test. But mining engineers and pros- 
pectors are learning that in a mineral- 
ized region gold may occur in any rock, 
and hundreds of prospectors are assay- 


ing all sorts of most unpromising-look- 
ing rock, satisfied that by assay alone 


ean they determine whether a certain 
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jrock is gold-bearing or not. This per- 
sistent and more or less systematic work 
how going on in every mining district 
oust result in the discovery of many 
valuable deposits in unexpected Tocali- 
‘ties, and ultimately promises to add 
_largely to the annual output of gold.” 


MINOR PARAGRAPHS. 


Tue investigations of F. kK. L. Beat 
of the Food of Cuckoos and 8. D. Judd 
of the Food of Shrikes in their relation 
to agriculture are published in a single 
bulletin by the Department of Agricul- 
ture. My. Beal finds that the food of 
cuckoos consists almost wholly of in- 
sects, of which he has found sixty-five 
species in their stomachs, and concludes 
that from an economical point of view 
they rank among our most useful birds; 
and, in view of the caterpillars they eat, 
it seems hardly possible to overestimate 
the value of their work. Mr. Judd 
finds, from a very extensive eXamina- 
tion, that the food of buteher birds and 
loggerhead shrikes consists of inverte- 


'old-fashioned diving bell’ This sugges- 
| tion carries with it a much larger and 
more important one—namely, the use of 
air plunps instead of water pumps to 
‘save a leaking ship while afloat. As Mr. 
| Richards well remarks, the work of try- 
ing to pump out a leaky ship is not only 
enormously wasted while it is going on, 
but it is never finished. i, however, the 
; water leaking into a compartment of a 
ship be expelled by pumping air into the 
space, the work is done so soon as the 
compartinent is filled with air down to 
the level of the teak. After that point 
is reached the ship is safe, no matter 
,how large the hole, and no further 
| pumping is necessary.” 


brates (mainly grasshoppers), birds, and | 


mice. During the colder half of the year 


the butcher bird eats birds and mice to 


the extent of sixty per cent, and ekes 
out the rest of its food with insects. 
In the loggerhead’s food, birds and mice 
amount to only twenty-four per cent. 
Its beneficial qualities “ outweigh four 
to one its injurious ones. Instead of be- 


ing persecuted, it should receive protec- | 


tion. 


Tire Engineering Magazine is author- 


ity for the following: “ The wrecking of. 


the steamship Paris on the coast of 
Cornwall and the difficulties encoun- 


tered in attempting to save her while a_ 
nniuiber of her compartments forward are | 


filled with water, lead Mr. Richards, in 
the American Machinist, to suggest the 
appheability of compressed air. ‘There 
is a means of expelling the water from 
the filled compartments so obvious, and 
so certainly effective, that it seems un- 
aceountable that some engineer has 
sugeested it betore this. Close 

hatehes of the flooded compartments 
drive the water out by forcing air in, 
would not make the slightest difference 
how big the holes might be in the bot- 
tom, as the water would be expelled and 
kept out on the same principle as in the 


the 
and 


not | 


It} 


CULORATE of potash has always been 
regarded by manufacturers and chemists 
jas a nonexplosive, and hence there has 
been little care taken in handling and 
storing it. A reeent explosion, how- 
ever, at a large chemieal works at St. 
Helens, in England, seems to disprove 
this view. <A storehouse containing 
about one hundred and fifty tons of 
chlorate in the form of both powder and 
crystals took fire, and almost iminedi- 
ately atter the falling in of the roof an 
explosion of terrible violence occurred, 
the shock being felt over a distance of 
twenty miles. The chlorate works were 
entirely demolished. .A large gas holder 
of the city gas works, eontaining two 
hundred and fifty thousand cubic feet of 
“gas, Was burst and the gas ignited. Eight 
: hundred tons of vitriol was poured into 
the streets of the town by the wrecking 
of ten vitriol ehambers in a neighboring 
alkali works. Houses were unroofed, 
and in the main streets of the town, a 
quarter of a mile away. nearly every 
plate-glass window was demolished, A 
theory accounting for the explosion, ad- 
vanced by Mr. J. B.C. Kershaw, im the 
Engineering and Mining Journal, is that 
it was due to the sudden and practically 
simultaneous liberation of all the oxy- 
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een from such a mass of chlorate, com- 
bined with the restraining iniluence of 
the kegs (the chlorate was packed in 
kees of one hundredweight each), and 
possibly also helped by the presence of 
much charred wood and the dense vol- 
ume of smoke. Whatever is the true 
theory, however, it is evident that our 
Lelief in the nonexplosiveness of potas- 
siuin chlorate must be modified. 


NOTES. 


A PIECE of experimental glass pave- 
ment was laid in Lyons, in the Rue de 
la République, last fall, and it is reported 
to have worn very well thus far. The 
silicate of which the pavement is com- 
posed 3s called by the manufacturers 
ceramo-crystal or devitrified glass. It 
may be finished in various colors and 
with a rough or smooth surface. The 
blocks are made by heating broken glass 
to a temperature of 1,250° C. and then 


compressing it by hydranhie power. The | 


resulting compound is said to have all 
the qualities of glass except its trans- 
parency. 


Tug New York Agricultural Experi- 
ment Station reports of its analyses of 
sugar beets in 1898 that the average per- 
centage of sugar in the samples analyzed 
is 14.2, with a coeflicient of purity of 85. 
In general the yield of beets was between 
nine tons and twenty tons per acre. 


AN altitude of 12.440 feet, or 366 feet 
greater than any attained before, was 
reached in the kite-{lving experiments 
at Blue JAH Observatory, Massachusetts, 
on February 21st. The flight was begun 
at twenty minutes to four in the after- 
hoon, with a temperature of 40° and a 
wind velocity of seventeen miles an hour 
at the surface. At the highest point 
reached by the kite the temperature was 
12° and the wind velocity fifty miles an 
hour, Four improved Hargreave kites 
with curved surfaces, like soaring birds’ 
Wings, were used tandem, and the flying 
line was a steel wire. 


Tur first to be unveiled of a series 
of tablets to be fixed by the Municipal 
Council of Bath, lneland, to mark his- 
torical hoses on the house where 
William WWersehel Hved in 1780, and was 
officially unveiled by Sir Robert Ball. 
April 22d. In a little workshop at the 
end of the back varden of this honse 
Herschel made his Newtonian reflector, 
and here he discovered Uranus. 


15 


ATIENTION is called by Dr. Martin 
Vicker to the fact, bronght out in his 
experiments, that cultures of microbes 
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lare affected by the glass of the tubes 
in which they are made. By virtue of 
/ differences in composition, different sorts 
,Of glass give varying degrees of alka- 
|linity to water in contact with them, 
‘and the activity of the bacteria they 


| contain is correspondingly aifected. 


| WE have to add to our obituary list 
of persons in whom science is interested 
the names of Professor Socin, late of the 
University of Leipsic, Orientalist, and 
author of Baedeker's Palestine and Syria 
and many special works on the Arabie 
language and dialects; M. N. Rieggen- 
bach, correspondent of the Paris Acad- 
emy of Sciences, Section of Mathematics, 
at Olten, Switzerland; Elizabeth Thomp- 
son, donor of liberal gifts for scientifie 
purposes, at Stamford, Conn.; she con- 
tributed toward the telescope for Vas- 
sar College, was a patron of the Ameri- 
can Association, and endowed the Eliza- 
beth Thompson Scientific Fund; George 
Averoil, who died at Alexandria, Egypt, 
July 27th, leaving, among other be- 
quests, £20,000 to create an agricul- 
tural sehool in Thessaly, and £50,000 
to the polytechnic schools at Athens; 
Charles J. Stillé, ex-Provost cf the Uni- 
versity of Pennsylvania, under whose 
administration the institution took a 
great stride in its development; Mrs. 
Arvilla J. Ellis, an assiduous student of 
the fungi, who assisted her husband, J. 
LB. Ellis, in preparing and mounting the 
five thousand specimens for the North 
American Fungi and the Fungi Colum- 
biani, and more than two hundred thou- 
sand other specimens which were dis- 
tributed to the botanists of the world, 
at Newfield, N. J.. July I8th; M. Bal- 
Iiani, Professor of Embryology at the 
Collége de Franee; Prof. Pasquale Fre- 
da, Director of the Station for Agricul- 
tural Chemistry at Rome; Dr. 8 T. 
JakCic, Professor of Botany and Diree- 
tor of the Botanic Gardens, at Belgrade: 
Dr. Carl Kuschel, formerly Professor of 
Physics in the Polytechnic Institute at 
Dresden; M. A. de Marbaix, Professor of 
Zoblogy and Anatomy in the Agricul- 
tural Institute at Louvain; Dr. N. Grote, 
Professor of Psychology and Philosophy 
in the University of Moscow and editor 
of a journal devoted to those subjects; 
Robert Wilhelm Bunsen, the eminent 
German chemist, of whom a fuller no- 


tice will be given; and Sir) Edward 
| Frankland, another emiment chemist 


| (English), one of Bunsen’s pupils, a 
member of the Roval Commissions on 
Water Supply and River Pollution, and 
‘author of researches on the luminosity 
of flame and the eiTect of the density 
of a medinm on the rate of combustion, 
died in Norway, aged seventy-four years. 


INDE. 


ARTICLES MARKED WITIT AN ASTERISK ARE ILLUSTRATED. 


PAGE 
Abbott, C. C. The Antiquity of Man in North America *....--+++ 326 
Abuse-of Unskilled Labor. (Prag )ec. soe cu ntece eres ee eres ore ees $62 
Acetylene, The Use of.* E. POUL oas-3 Fos Se SSS ES ESS TORTS 335 
A Correction. (Corr.).....- sak REE 


Afriean Music in America, Survival of. J. R. Murphy *.....-...-- 660 

2eligious Ideas, Variations in. Chir eae us sate eee ee Qat 
Agriculture, Fungicides, Relative Power of. (Frag.)..-+.++s++e0e> Ti 
Alleghanies, Folklore of the. We As Doveltyrs 0 cee eee ee ee ate 390 


Alloys, Metallic, of Rich Colors... Cl vee a2 oe sen oeeceg Ser BSS 204 
American Association for the Advancement of Seienee, Proper Ob- 
jects oly Ee Ortons versa tiene ade ers 466 
- Columbus. Meeting: of. ....65 sceseseeeseees See 
= n Meeting of. CE aie fey oieemeeve oan 
2 _ Meeting, The. (Frag.)....-se eee ceererecces 568 
a ss Officers of, for 1900. (Frag.)......seeee ees 857 
te Indians and Mongolians. Cia ocak wie se eae eee a 115 
Andrews, E. A. Sketch of W. KX. Brooks. (Portrait). <.cseerets 400 
Animals Reason? Do. E. Thorndike Re rr een le me eee 480 
ee : ECOG rm cats talnuditee Pete eee Sree ae 843 
Ace Old tachioned Moral, “(CTable) cc .ttens cae ee te eres te 403 
Anthropology: American Indians and Mongolians. (CBN ete. ca Lis 
z Antiquity of Man in North Ameriea. CO. C. Abbott *. 326 
bs Aztee Pietorial Record, An. GAGS xcs pe ete geo AD 
- Bows and Arrows, The Teaching of. CEG eo). dawee TTS 
= Brinton, D. G., Death of. Gio eae rere saree tes! “Ele 
me European Culture, Origin bf Oe Ze Ripley are 0 
: Folklore of the Alleghanies. F. A. Doughty........ 390 
. Gypsies and their Folk-Tales. Cl tae ar. eas ae coh 424 
Hopi Indians of Arizona. George A. Dorsey *.....- 732 
Tewst Are Wews. ds i NCOUS sien cat avd te Beta ee 502 
Origin of Ancient Hindu Astronomy. Count G. 
AIRGAS ware cc ilakemisne eens Mo ERO peat es any 396 
Primitive Mam (CLableyi.<sst0.is ees a te eee eae 410 
(<4 


Race Questions in the Philippine Islands. IF. Blu- 

PIGTIER EEG catenins wee ase eee ae ets eee Eo 472 
Antiquity of Man in North Raverien. Cy CANBalt tes ndausgen «G44 H0e8 
Astronomy, Origin of Ancient isn,  Count-G. D Alyviella...<2 1.0806 
Austen, W. Bookworms in Fact and Faney.... a atheeater J. 240 
Aztee Pictorial Record, An. CEO hee se 


2 Beiué Me ee . 716 
VOL. LV.—59 aL INEEGE 
aASed 


866 


Bacon's Tdols. 


Baker, Smith. 


Wells iidsones ccs 


Causes and Prevention of Insanitys .....6.e6e. cease 


INDEX, 


a 


Baldwin, Ff. S. Present Position of Sociology........ Be oN Lees Caekrcinss 


Reautifying the Ilome Grounds. 
Benjamin, MM. 
Bering Sea Controversy again. 
sertillon, M. J. 
ible, Seientitie Method and the. 


Sr Cr aia. «siaedere 
Bieknell, E. 
Birds as Pest Destroyers. 
Block Island, Geology of. 
Blumentritte, F. 
BOOKS OlICO ss ates va laa ee 
African Frontier, On the South. 

HT. brown, TOs. 
— Studies, West. 

418, 
Agriculture, 

hees, 274. 
— Practical, 


M. On. 
Fertilizers. 


c. C. James, 854. 


From Serfdom to I'reedom...... 
(Frag.). 
Race Questions in the Plilippine Islands. ....... 
are pea LO ON Zi ey Aloo) 
Ww. 
Kingsley, 


E. B. Voor- 


— The Vrineciples and Practice of. 


1. W1. Bailey, 421. 
Algebra. Text-Book of. G, E. Fischer 
and 1. J. Schwatt, 420. 


Allen, <A. If. 

Analysis, 274. 
American HEndlans, 
Amrye, C. 


I. Starr, 421. 


Pantheism: 


Anatomy and Physiology, 
SNCs in. J. 2b. 


ore 


Peabody, 277. 


Commerclal Organie 


the Light 
and Tlope of Modern Reason, 421 
Laboratory 


Auglo-Saxon (Monthly), 562, 

Animated Pictures. C. IF. Jenkins, 
1325 

Anthropology. <Anstralian Bush, In 
the. KR. Semon, 417. 

— Australia, Vhe Native Tribes of 
Central EB. Spencer and F, J. Gil- 
len, 457. 

— History of Mankind. F. Ratzel. 
Oe. 

— Man, Past and Present. <A. 


Keane, S52, 
— Philippines, 
\rinton, Sho, 
Arcile, A Thousand Days in the. 
(7, Jlaeksoie 7h, 
Arithinetle, Primary. 
brook, 120. 
— The Amerlean Elementary. 
Balley, 422. 
Arningeddon. 
Aston, W. G. 


leople of the. 


History of 


TD. G. 


A. RR. Yiorn- 
M. A. 


Stanley Waterloo, 138, 
dapanese 


Literature, Vat. 

Astronomy, A Short Ilstory of. <A 
ferry, TIO, 

Atkinson, G.I. Elementary Botany. 
431. 


CF rag jc. 
American. Industrial Expositionsss.issccceeiessaas 
PSC Mendon Halil. 2.a%- sae seks Secs be 
femedies for the Depopulation of Franee........ 
(OTIS 2 
“ The Seientifie method and its Aetna fos ile, 


Rev. 


Ce 


days 
bs LDS 


Austin, TI. FE. Observation Dianks 
for Beginners in Mineralogy, $55. 

Australian Bush, In the. KR. Semon. 
417. 

Australia, 
tral. 
417. 

Badenoch, L. N, 
Inseets, S54, 

Bailey, L. Hl. The Prineiples of Ag- 
rieulture, 421. 

— M. A. The Ameriean Elementary 
Arithmetic, 422. 

Lardeen, C. W. Commissioner Hume, 
BiDen 

Bates, F. G. Rhode Island and the 
Formation of the Union, 421. 

Bauer, L. A., and I*reneh, Thomas, 
Jr. Terrestrial Magnetism. (Quur- 
terly), 152. 

Beddard, F. E. Structure and Clas- 
sitication of Birds, 12s. 

Bell, M. G. Story of the Rise of the 
Oral Methed in America, 711. 

Berry, A. A Short THstory of <As- 
tronoimny, 710. 

Bickerton, A. W. 
Stars, 134. 


The Native Tribes of Cen- 
G. Spencer and fF. J. Gillen, 


True Tales of the 


New Story of the 


Liology, Principles of. H. Spencer, 
275. 

Birds, Structure and Classifieation 
of. FF. BK. Beddard, 12s. 

Zotany, Elementary. G. WF. Atkin- 
son, 151. 

— Elementary Text-Book of. 8S. H. 


Vines, 131. 

-- Evohition of Plants, Lectnres on 
the. PD. H. Campbell, 561. 

— Ferns, Tow to Know the, TOS, 

Bradford, Gamaliel. The Lesson of 
Popular Government, 415. 

trinton, D. G. Peoples of the Phil- 
Ippines, Soo, 
jrooks, W. Is. 
ogy, 270. 


Foundations of Zosl- 


PAGE 
788 
102 
$11 
430 
23 
99 
672 
TOL 


289 

8+ 
571 
570 
472 
853 


INDEX, 


Books Noticed: 


Brown, W. Ti. On the South Afri- 
ean I*rontier, TOS, 

Bryant, W. M. Life, Death, and Im- 
mortality, 1280. 

Buckley, A. Bb. 
Scienee, S84. 

Bush Fruits. F. W. Card, 129. 

Call, R. 4. Iehthyologia Ohioensis. 
(Cc. Is. Rafinesque), 560. 

Cajorl, Florian. ILlistory of Elemen- 
tary Physies, 419. 

Campbell, D. H. lLeetures on the 
Evolution of Vlants, 561. 

Card, F. W. Bush Fruits, 129. 

Carpenter, F. G. Geographieal Read- 
er for North Ameriea, 561. 

— of Nazareth, The, or the Silver 
Cross, 278. 

Catering for Two. A. L. James, 278, 

Cave Regions of the Black Hills. L. 
A. Owen, 562. 

Census, The Federal, 558, 

Chemieal Experiments. 
and Van Arsdale, 856. 

Cole, J. R. Miscellany, 134. 

Commercial Organie Analysis. 
Allen, 274. 

Cuba, Industrial. R. P. Porter, 560. 

Cumulative Index for 1898, 712. 

Dall, C. H. Memorial of W. W. Tur- 
ner and Sisters, 563. 

Dana, C. A. teeolleetions of the 
Civil War, 853. 
Deaf and Dumb. 
Methods of Instruction. 

Bureau, 712. 

— Oral Method of Instrueting, Rise 
of, in America. M. G. Bell, 711. 
De Morgan, A. On the Study and 

Difficulty of Mathematics, 561. 
Drinking Water, The Mieroseopy of. 
G. C. Whipple, 709. 
Dr. Therne. H. R. Haggard, 711. 
Dyers and Colorists, Year-Book of. 
Hi. Huntington, 565. 


The Fairy-Land of 


Woodhull 


A. H. 


Comparison of 
Volta 


Economies. Census, The Federai, 
BOS, 

— Strikes and Loekouts, Sympathet- 
le, 563. 

Edueation. Commissioner Ttume. C., 
W. Bardeen, 562. 

— Froebel's, by Development, 855, 

— Ideals and Programmes. J. L. 
Gourdy, 421. 

— Nature Study In Elementary 
Sehools. L. S. W. Wilson, 422. 


— Report of the Cummissiouer of, 
for 1896-07, 562. 

Elliott, A. G., and Graffigny, Hf de. 
Gas and Petroleum Engines, 277. 

Ethnology. 
Starr, 421. 

Evolution, Footnotes to. 
dan, 559. 


D. 8S. Jor- 


American Indians. F. 


Evolution of Plants, Lectures on the. 
I. HH. Campbell, SGT, 

— The Last Link. ic. Haeckel, 226. 

Eyesicht, Defective: Its Relief by 
Glasses. DD. B. St. John Roosa, $56. 


Faraday, Michnel, Ilis Life Work. 
S. P. Thompson, 421. 
Farrington and Noll, ik. H. and F. 


W. Testing Milk and its Products, 
LES: 
Ferns, How to Know the. F. T. 


Parsons, TOS, 

Fertilizers. EE. B. Voorhees, 274. 

Fischer, G. E., and Schwatt, I. J. 
Text-Book of Algebra, with Exer- 
eises for Secondary Schools, 420. 

Fitz, G. W. Revised Edition of H. 
N. Martin's The Iluman Body, 422. 

Foree, General M. Ff. Geueral Sher- 
man, 419. 

Fossil Meduse. C. D. Walcott, 278, 

Froebel’s  Edueation by Develop- 
ment, $55. 


Gas and Petroleum Engines. <A. G. 
Elliott, 277. 

Geographical Nature Studies. F. 0. 
Payne, 277. 

— Reader for North America. F. G. 


Carpenter, 561, 


Geology. Cave Regions of the Black 
Hills. L. A. Owen, 562. 


— Rivers of North America. I. C. 
Russell, 127. 

— Stratigraphical, Principles of. J. 
E. Marr, 276, 

Gourdy, J. L. 
grammes, 42%, 

Grafligny, H. de. 


ocr 


aii. 
Guerber, II. A. 
lish, 333. 
Haeckel, Ernst. The Last Link, 126, 
Haggard, H. R. Dr. Therne, 7f1. 
Wall, F. S.) Sympathetie Strikes and 
Lockouts, 5653. 
Histology, An Epitome of Tluman. 
A. W. Wersse, 1380. 
History of Mankind. F. Ratzel, 272. 
— Civil War, Reeolleetions of. C. uA. 
Dana, 855. 
— of the World. 


Ideals and  Pro- 
(See Elliott, A. G.), 


Story of the Eng- 


i. Sanderson, 129. 


— Story of the English. H. A. Guer- 
ber, 185. 
Holman, S. W. Matter, Energy, 


Foree, and Work, 276. 
Hornbrook, A. RR. Primary <Arith- 
metie, 420. 


Tfortieulture. Bush Fruits. FF. OW. 
Card, 329. 

Ituman Body. The. HH. N. Martin. 
tevised edition by G. W. Fitz, 
422, 

Huntington, Th The Year-Book of 


Colorists and Dyers, 563. 


867 


868 


INDEX, 


Books Notieed: 


llygiene. Drinking Water, The Mi- 
eroscopy of. G. C. Whipple, 700. 
Tlypnotism: its Application to Medi- 
cine. O. G. Wetterstrand, 709. 
linperial Democracy. D. 8. Jordan, 

SOL. 
Insects, True Tales of the. L. N. 
Badenoch, So. 


Instinct and Reason. H. R. Mar- 
shall, 710. 
Jackman, W. S. Nature Study for 


Granimar Grades, 274. 

Jaekson, KF. G. A Thousand Days in 
the Aretie, 705. 

dames, A. L. Catering for Two, 278. 

— Cc. Cc. Practical Agriculture, S854. 

Japan-American Commercial Jour- 
nal. (Monthly), 561, 

dJapancse Literature, lHstory of. 
G. Aston, 131. 

Jenkins, C.F. 
122. 

Jordan, D. S. 
tien, 559. 

— )p. SS. Imperin! Democracy, 851. 

Keane, A. TI. Man, Vast and Pres- 
ent, S52. 


W. 
Animated Pictures, 


Footnotes to Ivoln- 


Kingsley, Mary H. West African 
Studies, 41S. 

Klondike, In the. F. Palmer, 418. 
Labor, sulletins Department of: 
Wages in the United States and 
Kurepe. The Alaskan Gold Fields, 
and The Mutual Relief Associa- 


tions in the Printing Trade, 711. 

— Twelfth Annual Report of Com- 
missioner of, 13k 

Lagrange, d. lL. Leetures on ElJe- 
mentary Mathemiaties, S55. 

Lauge, WW. Froebel’s Education by 
Development, 855, 

Language lessons, 

Life, Death, and 
M. Dryant, 120. 


J. G. Park, 422. 
Immortality.  W. 


Loomis, Ernest. Ocenlt Science Lt- 
brary, O82, 
Marr. J. 1. Principles of Strati- 


graphical Geology, 276, 


Marshall, TH. R. Instinet and Rea- 
son, TIO, 
Mathematics. Algebra, Introduction 


to Graplieal, 
elementary, 
Lagrange, Soo. 
On the Study and Diffienlty of. A. 
Ie Morgan, O61, 
Mechunies and Jleat. 
Irrancis, 278, 
Merringian, M. lMlements of Sanitary 
Engineering, 150, 
Metrie System of Weights and Meas- 
nres. AL DD. Risteen, 132. 
Microscopy of Drinklng Water, The. 
G@. CC. Whipple, Tuo. 


I. oi. Nipher, 133. 
Lectures on. J. I. 


Nichols and 


Milk and its Produets, The Testing 
of. Farrington and Noll, 278. 

Miller, A. The Sun an Electric Light, 
711. 

Mineralogy, Observation Blanks for 
Jeginners in. If. EK. Austin, $55. 
Musie, Short Course in. Ripley and 

Tappen, 276. 


Natural History. Outdoor Studies. 
J. G. Needham, 562. 
— Rafinesqne. Ichthyologia Ohioen- 


sis (by R EL 
Nature Study for Grammar Grades. 
W. S. Jackman, 274. 
— in Klementary Sehools. L. 8. 
Wilson, 422. 
Needham, J. G. 


Call), 560. 


W. 


Outdoor Studies, 


562. 
New Man, The. E. IT. Oberholzer, 
13838. 


New Story of the Stars. 
erton, 13-4. 

New York Academy of Sciences. 
Publieations, 134. 

Nichols and Francis, E. L. and W. 8S. 
Mechanics and Iteat, 278. 

Nipher, lf. EK. Introduction to Graph- 
ical Algebra, 153. 

Ober, IF. A. Puerto Rico and its Re- 
sources, 509. 

Oberholzer, FE. 
133. 

Oceult Science Library. 
562. 

Owen, L. A. Cave Regions of the 
Black Hills, 562. 

Palmer, FF. In the Klondike, 418, 
Pantheism: the Light and Hope of 
Modern Reason. C. Amryec, 421. 
Park, J. G. Language Lessons, 422. 


A. W. Bick- 


Pp. The New Man, 


EE. Loomis, 


Parsons, F. T. llow to Know the 
Ferns, TOS. 
Tatten, S. N. The Development of 


English Thought, 2738. 
Dayne, FF. O. Geographical Nature 
Studies, 277. 


Peabody, <&. KF. Laboratory Exer- 
cises in Anatomy and Physiology, 
‘aces 
Dil: 


Perspectlve, Mlements of. C. G. Snl- 
livan, 277. 
Philosophy. Development of Eng- 
lish ‘Phonght. S. N. Patten, 273. 
— Life, Death, and Immortality. W. 
M. Bryant, 130, 

Physics, History of, In Its Elemen- 
tary DIbranches. I. Cajorl, 419. 

-— Matter, Energy, Foree, and Work. 

S. W. Holman, 276. 
Philip's Experlments. J. 
bridge, 132. 

Popular Government, The Lessons 

of. G. Bradford, 415. 


Porter, R. PP. Tndustrlal Cuba, 560, 


Trow- 


INDEX, 


Books Noticed: 


Porto Rico of To-day. 
fInson, 275. 

Psychology. 
TI. 2. Marshall, 710. 

Puerto Rico and its Resources. 
A. Ober, 559. 
Ratinesque, C. 8. 
ensis (by Ro EL Call), 560. 
Ratzal, I. 


A. G. 


Rob- 
Reason and Instinct. 
r. 
Ichthyologia Ohio- 


History of Mankind, 272. 


Ithode [Island and the Formation of 


the Union. FE. G. 
Ripley and Tappen, IF. H. 
Short Course in Musie, 276. 
Risteen, A. D. Metric 
Weights and Mensures, 
Rivers of North America. 
sell, 127. 
Robinson, 
day, 275. 
Roosa, D. B. St. 
Eyesight: 
$56. 


Bates, 420. 


132 


A. G. 


John. 


and T. 
System of 
I. C. Rus- 
Porto Rieo of To- 


Defeetive 
Its Relief by Glasses, 


Russell, I. C. Rivers of North Amer- 


fea, 127. 
Sanderson, I. 
120: 
Sanitation. 
ingineering. 
Schimmel & Co. 
423. 
Scienee, The Fairy-Land of. 
Buekley, S54. 
Semon, Riehard. 
Bush, 417. 
Sherman, General. 
Force, 419. 


M. 


General M. 


History of the World, 
Elements of Sanitary 
Merriman, 130. 
Semiannual Report, 
A. Bz 


In the Australian 


F. 


Soeialist Almanac and Treasury of 


Facts, 568. 
Soeiology. Imperial Democraey. 
S. Jordan, S51. 


D. 


— Leisure Class, The Theory of the, 


DoT. 

Popular Government, 
sons of. G. Bradford, 415. 
Speneer, B., and Gillen, F. J. 


The Les- 


The 


Native Tribes of Central Australia, 


417, ; 
— H. Prineiples of Biology, 275. 


Bookworms in Faet and Faney. 


W. 


Boston Pubhe Library and Science. 


Botany: Colors of Northern Flowers. 


“ Forms, Unusual, in Plants. 
“ of Shakespeare. 
“ce 


Bounties and Free Trade. 


Poisonous Plants, Somewhat. 
(Frag.) 
Bows and Arrows, The Teaching of. 


Starr, 

St. 
Eyesight: 
Sob. 

Sullivan, C. G. 
spective, 277. 

Suu, Phe, an Electric Light. 
ler, 711. 

Terrestrial Magnetism, Jauer and 
French. (Quarterly), 162. 

Thompson, S. VP. Michael Faraday, 
His Lite Work, 421. 

Travel. African Studies, West. 
Hi. Kingsley, 418. 

— <Aretie, A Thousand Days in the. 


YY <Amerlean Indlans, 42t. 
John Roosa, ID. B. Defective 
Its Relief by Glasses, 


Elements of VPer- 


A. Mil- 


M. 


Ir. G. Jaekson, 705. 
— Klondike, In the. I’. Palmer, 
41s. 


On the South Afriean Frontier. 
W. H. Brown, TOS. 
Trowbridge, John. 

ments, 132. 
Turner, W. W., Memorial of, and Sis- 

ters. By C. H. Dall, 563. 
Veblen, Thorstein. The Theory of 

the Leisure Class, 557. 

Vines, S. Ht. Elementary Text-Book 

of Botany, 151. 

Voorhees, IE. B. Fertilizers, 274." 
Walcott, C. D. Fossil Medusee, 278. 
Waterloo, Stanley. Armageddon, 133. 
Wetterstrand, 0. G. Hypnotism and 

its Application to Medicine, 709. 
Werysse. A. W. An Epitome of Hu- 

mun Histology, 150. 

What is This? 564. 

Whipple, G. C. The Mieroseopy of 

Drinking Water, 709. 

Wilson, Luey 8S. W. Nature Study 

in Elementary Schools, 422. 
Woodhull and Van wArsdale. 
ical Experiments, S56, 


Philip’s Experi- 


Chem- 


Zodlogy. <Anstralian Bush, In the. 
R. Semon, 417. 


— Birds, The Structure and Classifi- 
eation of. F. KE. Beddard, 12s. 


— Foundations of. W. K. Brooks, 
270. 

pAASHON oe cca eco SS areas oa 

CLIO in ae can ok ae ae ; 
Teel ovel leks cued S ie2 sce : 


B. D. ITalsted *.......... 


Te ee Mae Bil Oks, cet ocd eos 


CNSR eee 2 


CER jade ne Se me Bark 


Braechi, M. A. The Sense of Color........ 


Brinton, D. G., Death of. 


Brooks, William Keith. 
“« William Kk. 


(Frag.) 
Brinton’s Contributions to American Linguisties. 
Sketch of. 
Thoughts about Universities. ............008. 


C1SpRe) es 
CAND ei ear 6.5.0 nia eeenee 


86g 


PAGE 


870 


INDEX, 


ae ye at Landscot. 5S. Ce. De Ropetivccs sain ee eee ee 


Catskills, *( 


rest and eee Life in the. (Crag. ies Said wane 


Charts, le and Private Vigilanee. F. H. Guidiies Re at ear 


Chemistry Teaching in Grammar and Jligh Schools. (Frag.)..... 
@hemewuenves, VoisonsimeWadde, WC. chia 8 ws os Mews are 
Christian Seicnee from a Physician’s Point of View. J. B. Haber. : 
Climate and Acclimatization. (Frag.)......... Pie Rates hea tees arabe ‘ 
Climate, Is Freedom limited by. ae dicdetna ta atten cokers ; 
Coler, B.S. Abuse of Public Charity... shatieg awh Dab Sanat Ge Lede ; 

ee Nero of eupie Chive’ gee eooteae's ithe weed 
Colonial Expansion and Foreign Trade. ae Sclseuhor.. poe 
Colors-0t sk lowerss- Elen (hieiis Cots Oo s05:3 ww wiet SR ad 4 bees a 

sy te Norvhenn lowers,» shies uovell 4066s aden keeka Ses ER 
Color. Mie Sense-of.. ahoA. Bracehis cocce.« set ls bad nah wee wack ate 
Commercial Education in England. (Frag.).... 0.0.0... ce ce eee Z 
Con; TAN. “he Milk: Stpply-of- Cities... execee wed s edness ote 
Cootidec. le ivdiephobraaimulsay a Calironites. $4 2s vial eet or 


Country Checks, The Charges on, an Eeonomic Mistake. (rs), : 
ees Ifenri. The Colors of Flowers........ Santa osetia arene slate 
rams. We Hs: oligaviko sures yeaa Beech ta 0) sai eter teeta one eas wig de lied soe ecto 


ee Tnfluence of the Weather upon. I. G. esters. eater ate ariath 


Criminology: 


Desire for Notoriety a Cause of Crime. (ivan): Lata 


ee Lirechent, “Study of insti. oC, Toon bros0-? 2G 2. 6 < 
Curia Sis decby 2 PieN corto: (ueSt i One 32d ks wdaus bea ee Rs ade es ; 
D’Alviclla,-G. Ongin.of Ancient: Lindw Astrononiy ac. cos eee us 
Deaf and Dumb, Instruetion of the. a ES Beate ooh nab Goel Meter tne ies 
Dewrenerations CEYA@O) sie 5 eoa we os ae Nari sn at. biG nce lata tectaibst al etl aad te 
Desire for Notoricty a Cause of Crime. ‘Gs ein 
Dexter, E.G. Influenee of the Weather mpen Cums Sete Seat ole aces : 


Dorsey, Geo 


Doughty, I. A 


Economics: 
iT4 


¢ 


“ 


Kdgar, P. 


POC UN ETOP IG TaNs OF AAMIZOI Me oan die tte auw 68 gadd okae 
GHOTe “Gf Tie eA em I heS area hale Gilets was ae ae 


Colonial Expansion and Forcign Trade. J. Schoenhof. 
Country Checks, The Charges on, An Economic Mis- 


Tat ey CCM 5 lg Ages aka sche? saecasallged Prpeaand hae aha Share-eeeiecens 
Free Trade and Bounties. (Fr: BOE ep Sica Gots tow lc Sa ee 


Philippine Islands and American Capital. J. R. Smith. 
iaskitled=babors, clic abuse tee SOR ys oo cae Gales. y 
Wheat Lands ot Curada: SoC operes osa9 enn wok 


Pordore1es ins: Prengle Gi eratiies: . oss owed as ceil nee 


hidlueniion: aid haraeter Building: “Chabley wi<cceete ces cd asc os 


Education: 


Yo \ eenlanpression of Bermnty,? “Clings to. 
Chemistry Teaching in Grammar and Tigh Sehools. 

Crags): « ee re adachinh ja tener sae ve 
Commere ann in 0 nels Teo 4 Pato Gu et a0 ee a 
Deaf and Dumb, Instmetion of the. an ane ae me 
Pig liomsehoth, Tne iamieote Cres eos ek eae alee ee 


Kindergartenized Children (Table). .... Mac Weto data: giatgr he 
Putting Life in the School. oH BME) gredonate Mc eeaaeh Gungiate 
Slovdlethie oCInio ys te 5e Bee cidade toa ke ooh aucune 


Teaching the Teachers. Whe ag. a & remains ATOR GRD Ss ne 


-“TstI © 
rei Go co 


INDEX. &71 
PAGE 
Tdueation: Universities, Thoughts about. W. K. Brooks..... Re eo 
Educational Work of an Experiment Station. (Frag.).... <425 
eleston, Le-sketeh.or Ds. arin war ies iokees eae ota oray eee ne OU 
chanted awison, CHa e eo ook taran accpaid ae e Re soe eae mars 428 
European Culture, Origin of.* W. Zo Ripleyis cc cs sc ccies ney seas 16 
Field Columbian Museum, The Work of the. (Frag.)............. 428 
Firecrackers, Manufacture of, in China. (Frag.)... 427 
Fish Sopply; (Permanence of. “CErae ies } esses cd vis eawse ceweaees. E10 
Fittest to-Survive, Whichvissthe, “Ch raes) occ ww cee cn cdewan eden 137 
Bhesas Bearers: Of Diseases (Cra) ein gsed and hou: he RG Male eas bn arene 425 
Teorde ie Aes Na aye Cera Teco te eye seam e Bangs we darnaceded 379 
Forest and Animal Life in the Catskills. (Irag.)..............6. 569 
ae’ eservesie INAION aL Mo GL alee ars yep wee en ede Peete ee oe ded us 
France, Remedies for the Depopulation of. M. J. Bertillon....... 672 
Krecdom: dimited by Climate, (Table)stes.4 2405 cee bedewates 124 
French Literature, Tendencies in. P. Edgar............. 0.0 eee ees 207 
Funeterdess Relative Power of. Civagi)i...i0 sense a hu Seba eeee os 717 
Genius andsHabits. (Clragisacs soa sei tatoan$eedadeuesa seer ieeses 860 
Geology: Niagara, New Method of Estimating the Age of. G. F. 
MUMS O IL te saat Mee tephra Ce Meadle cp a CrewAc ental anata aA ere a a0 ic ontete yc eats 145 
. of Block Island. (Frag.).. 570 
Giddings, F. H. Public Charity and Prirate. Vicilanen, Ca eee EO 
Gincier, AVater. CHM: ..a eek Game me sata eames ogo Maan wa 289 
Gold: Ores: The“Oceurrence of. .Clhrage)s .icege ies Sea weeee teiads 862 
Government ‘Scientific. Work. CFrae.).. sac. cave ccwee eee eee es met: 
Cava liiten \CALGAG coe tanh Cute ig a el ee ee Oe a eae ee sansa eae dees hig ee 857 
Gypsies and their Folk Tales. (Frag.)......... 424 
Halsted, B. D. Unusual Forms in Plants * pace aL 
Harley, L. R. Sketeh of William Pepper. (wi ith Portrait). ee emer 83 
Harvard Observatory, A Year at. (Frag.).. oe spina poner 
Pawanaine niles: (CH Pape) ed s.004s cee a Hho eee eee Nea Rene ages 718 
pl Var Ges: NV ae OPA Tiina suas ial we eur eee eae Ree EO Sa BALE ES 623 
Heilprin, A. Alaska and the Klondike*.................. 1, 163, 300 
EGlp cae Arie. ben. das. Ae OLlGr gs, dats, ace aareor Sagas eee real 
EHieh School The Claims of. the, “C(hvael). .ec.sew dees Senue dase 080 
Hopi Indians of Arizona. George A. Dorsey *....... cee cee eee eee too. 
Huber, J. B. Christian Science from a Physician's Point of View. . 755 
Hfudson, W. H. Bacon’s Idols... 0... ce cee ee . 788 
Hydrophobia: iv BajayGalitornmia.. 1. Coohdte.. och .nc ini ee cca 249 
Hreicne: \hlk- Supply of Cities. dds We Contin soe ede 627 
- Plague, Are We in Danger from the. V.C. Vaughan.... 577 
Typnotism, “Phe: Dangers: of, (Crags). cond ovsnasoeeas cane vie S ote 
Imagination, Power of thes (Cl rag.). ci s¢. heeds peeve aside cence t T14 
Indian Peoples and the Missionaries. (Frag.).. 138 
Industrial Expositions, American. M. Benjamin... : sae are Re 
Insane Characters in Fiction and the Drama. C. I. Brass: ead ae 
Insanity, Causes and Prevention of. SS. Baker.............. 102 
Interpretation of Nature. E. Noble........ 72 


872 INDEX, 
PAGE 
Meee hash no een OMG row a a Pie ded wich ate Gas Wied Kare ewe ees 502 
HRP se in i rear i peta ges a 0S RO ee 502 
Jordin, DiS. Ine the Little brook... 355 
Kevse ih. S02 Beatheted.Parisite ss. 4siediwnee us esas eycde 822 
[Cie ear benzene de iilemeie Cale) e'sg-essi ore daaavre ech weed enw yan kee 
Klondike, cklaska and! the. .A-enprin cc sas a eeaes sede 1, 163, 300 
Taint, MG. Mathematiesstor Children * : sa sxvesnab8 waka ord bee 800 
Testes woo WTO its Rehr eid tors dk lee RS Sto ot ao eaten yaa D haces 140 
Lar aatire second Screnting: Excursion, “(Ghirars) si. eci.0% 60k. sb ews 568 
Peso Meirson and Pottery tah So CHAR) sa cues ae ee wakes 426 
Life in the School, Putting. (Irag.). ‘ lees aero ti 429 
Linguisties, Brinton’s Contributions to odie (Ee) Ratu 284 
Wye canes Wels SIGS Mir ta Ur ele Mie tras Gane ies 5.4 Suse ha Xa! Ge) 35 
Locusts, Seventeen- and Thirteen-Year. (Frag.).... 0.0... 000 cee ee 141 
Lombroso, C. Insane Characters in Fietion and the Drama... 53 
aS SS Gey Or lier MeCN eMio ca lare- tite wo Wa Secee ineeGied 199 
Moneevity sole gaimals: Shes Aerie) Sea soit v & Ga vwu acoso Pees 426 
Tove, de Th KGolors. of Nort ern I OWETS sack. 6 one woe cee ve ww hares 685 
Liceheni, Stade ol Line.” C Lombros0: Fo waugad conn des eee eaes 199 
Alaelride; T. J... Botany sof SiakespenrG. so. csu ve a WNaeeei Gade os od SEED 
Biel at yes ite reek tee IR MO ote ad ot debde gh aku Biel catens Sd ones 379 
aden, ent Orel rok, (Piven » CPI), 5.6.0 Gwe meds wie Re Rae Sa ae a alaws 
Phare, enthicot Vrotessore. urease lead ods Cenex uate? wall as 136 
Martin, D.S. Columbus Meeting of the American Association. .... 828 
“« «Sketch of Thomas Egleston * sia aoeerae 256 
Mathematies tor Childrens, Ay hast ic wer does clewrw-a dace a ae acne 800 
Mather, Fred. White Whales in Confinement.............. 000006 362 
Meat Extracts. (Pa ae) Ra ae Palen iac a Sie a Caen a eek gh ey el Sah Med be 286 
Medicine: Flies as Bearers of Disease. (Frag.)... we AQ5 
Mendenhall, T. C. The Bering Sea Controversy again. .........006 G9 
ion Peat ies: Niwa) NG a eect cass toy ct eticere ieee a soow Seat leached a aod wee 511 
Metre: System. The, (Cl rie yess ee ee ee ke ree 
Milk Supply of Cities, The. IT. W. Coa SN Sateen ee Ue eng 627 
Morgan, Appleton, Recent Legislation against the Drink Evil.438, 610 
Murphy, J. 2. Survival of African Musie in America *.. . 660 
National Museum, The United States. C.D. Waleott.............. 411 
Natural History: A Feathered Parasite. L. S. Keyser..........-- 822 
= dave eutess AVG Gs Cri iiy ot oaernw) aces eens 623 
" “ fithe dAttle Drook.. DiS. Jordan... .c.dsvns as .-@Dd 
- Lonsevity= of “ainialss “Chie as « soateeseie.« 426 
a mK Poisonous Fishes of the West Indies. J. M. Rogers. 680 
* = Tveptilesso fehl fieaibe. oC ae eee eben Rees a 718 
“ o meerety asasenool, Ae Cl pie) osc Loe wens 281 
. . White Whales in Confinement. J°red Mather... 862 
Deals hae MeciiMeitort ie. “Glonme)s ala Ree cn 5 eee, 573 
evr ereiva tense longi donee PONT ls: Latte Mie 4%. oa. die ihe meeaonaren tae Susy © 714 
Negro Probie tm the Vnited States, The. 3. T. Washington. .... 317 
te EN eetiiier Ley. Sdn acl, HOU soa eel g 


INDEX, 873 
PAGE 
New Zealand Experiment in Woman Suffrage. (Frag.)... 279 
Niagara, New Method of Estimating the Age of. G. I. Waiele , 145 
Doble. Hs sbhe Mitempretation Of INALUIIe, cooks oe eg ae tee cee ee 72 
Ornithology: Nebraska-as a Llomesfor Birds::. 2. .ev ees ese eewe 714 
Orthodoxy, PhecTreublessor) 2CLAble) ji case ge nacseh k's cua eames 704 

Orton, E. Proper Objects of the American Association for the Ad- 
VANCCINGH ECOL OCICNU Oy ae tes be eS oe ae Cea ees oe awe Fa ee 466 
OS tier Se Ve Aerial ea ro ia acct) ous sce tie eve arp la seeeiinan meting cneibe BIL 
Oswald, F. L. Physical Geography of West Indies * (continued). 47, 193 
Papuan Children, Photographing. (Frag.)......... 20... ee ee ecees 285 
Pengelly, MWilltam. Sketch of CPortrait)...4 oc. uv de bees eee ees 113 
Pepper, William. Sketch. (With Portrait.) L. R. Se ee 
Philippine Islands and American Capital. J. R. Smith.. 186 
“ ~~ Race Questions in. F. Blumentritte.. Peres ie) 
Philosophy: An Old-fashioned Moral. (Table)................... 703 
Philogorstse Lieonsisici: VCP a toed aed oa Ea oe eae Seah Bek 140 
Blysicss-Liqiid Ade: Ts dtGiisen nA tate asiaer eaeaee whee ease es 35 
Physiology: Color, The Sense of. M. A. Braechi................. 953 
Piciines Tetem raw yr, cl Paes oak ae ale 4. wo Se Beene a ee Hae MY 566 
Plague, Are We in Danger from the. V. C. Vaughan............. Sad 
Poison: tne Wald Cherry eaves: (Cr rie: ) so Sea oak oe ied os. sears 283 
Poisonous Fishes of the West Indies. J. M. Rogers............. 6380 
PLATES mS OMIO Whats. HELIO) co -cataacehete oa ween dedw alee wie ee 572 
Popular Co-operation in Health Work. (Frag.). 136 
Population 1m) Mame, he irend-of, (Crt. ) oavass.as ode eh nee Ode 
Foetal. Ce se Ebel pitt) arise, owes eae ee ade whos ing doses T21 
Pottery Making and Lead Poisoning. (Trag.)... signe 20 
Practien! Philanthropy, oT, &. Townsend, 4 cocto< oiaten Sade 8 534 
B gs eyns ey eoresgethy Fert) mms Gal Oez\ Gl a) EO Ps ee RCP gn SR Ena Va a 410 
Proteetion of Plants and Birds in France and Italy. (Irag.)..... 282 
Psychology: Acnmals Aveasou Do. SoD omidilse’ ys 35s Geko aaa ale 480 
Crime, Influence of the Weather upon. E.G. Dexter... 653 
- IIabit and Genius. (Frag.).. Pe bart ine - 860 
a Imagination, Power of the. (Fr: rag. a, = fis ieleg rele 

ms Insane Charaeters in Fiction and the Dini “6. Lom- 
DEOSO. Actes Las cbs “OO 
Mental Ratiaues M ran ay Sher. Stance ohn Suncecave oceans 51t 
Public Charity, Abuse of. B.S. Coles Saiamitogtostddl aut ae See 
© Reform of. B.S. Goler: Beith SNe HESS aera ale Dus i ss tt 750 
Purple of Cassius, The. (Frag.).......... SEL 
Hacee Troubles Oi: CU AGlG ) hs W ied bale RA CBS bac Or aS oatind ae bong 414 
Racial Geography. (Table). , ye ee ee ye ee RES, 
Reeent Legislation against the ane Ey Ae enpleean Morgan. .438, 610 
bee mse, Fe ela are ee Neoig Mie tos wrecklnt esh Gacy See eld a Re 35 
WENGE Te, ck ey WISEXOE A COtN CICA ¢ ya's aud vane hay nels h a eek ok B55 
sipley, WE Zs Origin of Enropean Culture” 3.508 as64404%se0ee5 6 16 
Rogers, J. M. West Indian Poisonous Fishes.................00 680 
oper, SiC. Di, Wheat Lani: of Candida? as siaes seek wa hoses ow 706 


874 INDEX. 
PAGE 
Saisneess emmistiy Or. “CPIMCCY ics Sud wey Oe baw bd ceed be MOE RE 285 
Schmidt, Osear. Sketch. CWith Portrait).. Rt a,b eee eee MOO 
Schoenhof, J. Colonial Expansion and Toveimi ‘Dade... 62 
Seience and the Boston Publie Library. (Table). dill a seam ellee 
“ andat ne hdewle ic WAUIG cs wee eae en ok Lene ea ke ee areas 266 
- Venehers’ “Selool fs OZ ne ebel 2 ak ca acess eee ewer 451, 640 
Scientific Method and its Application to the Bible. Rev. D. Sprague. 289 
AS cer tela less AGC OI scare a 5 Siac oe wade ts cet TOL 
serrdone (6: Jreedoni. 1h. Breknell. pensee tisha ww dates s beau 84 
mhakcspedre, otimy. of. “Le Ti. MacBride. s.c60 css dee bares Ghd 210 
lovdas sa ccdieational PactOrs Ura, o0c.00 shames aeartatecieee 717 
Sinith, J. KR. Philippine Islands and Ameriean Capital... 186 
Deer OSs ee liamity SAD sey OP SUD INC te 8 streak ae -ocnce tyne Gaeacew Gar aaes 155 
. Depopulation of France, Remedies for the. . wae eee Oe 
Drink Evil, Reeent Legislation against. A. Morgan. 438, 610 
es Itelp-that Tlarns,: The. dy Ce Potter ons ate. bs whe heres q21 
ze Negro Question, The. J. L. M. Curry.. ali 
Philanthropy, Praetieal. TH. A. Townsend. 5bt 
Present. Position of. Fim. Bald witit.. ossac dasak anes 811 
“ Publie Charity and Private Vigilanee. I. H. Giddings. 433 
“ Race Problem in the United States. B. Washington... 317 
. ace <Eroubles: Onr “Ci able yc dg a tra.ka see ee eiee «tees 414 
ie tcform of Public Charity. B.S. Coler.. 750 
Speneer, Herbert, at Seventy-nine. (Portrait). . 542 
Sprague, Rev. D. Scientifie Method and its Apalicdtion 46 ie 
USMC soe Gee acecu tse akece. @ ae BU avn Weare Sik Goce eae aNd aos te eS A 289 
Taxation, Best Methods of. Part IT. D. A. Wells........... Bee ee 
Teachers’ School of Seience. TF. Zimngiebel*..............08- 451, 640 
Peachine thes ween (ierey. GR Une ik rae ts Gh. wk wien lndd Med alee awd ae 13 
Theology: Troubles: of Orthodoxy: -CT able) iiss. 40s e0000 eso oewees 704 
Phiordi ke: jo. ‘Den inalsheasone "eos 2 eek ieee och an den ead 480 
Thrasher, M. B. Tuskegee Institute and its President *.......... 592 
A ORVOUSG. One: “CMe awk eerie eee La nig axs ecg ans,e 0 belie bangla eaiest 283 
Townseud, Hf. A. Praetieal Philanthropy. . ere eee Tee es 
Travel: Klondike, Alaska and the. A Teaver Novara eata- 6. dye thas oO 
Tuskegee Institute and its President. M. B. Thrasher*.. 599 
Universities, Thoughts about. W. KK. Brooks.... 0.02... ceeeec ce cee O48 
amie Impression of Beauty.” Clrae eon ssc kee shes daa aden 860 
Vaughan, V. C. Are we in Danger from the Plague?...... av ive 
Waleott, C.D. The United States National Museum............. 491 
Washington, B. TT. The Raee Problem in the United States. . B17 
Weather. Tnilienceof the, on Crime: “B. «Ge Dexter nicked ne ca ccs 653 
MWeGla-aiiurgetiivetion. “(CMY NS wa xx Wsteted oa + sa ate wren kaw Bae 139 
Wells, DoA. Best Methods of Taxation, Part Tls.ccie oes o. 524, 778 
West Indies, Physical Geography of. IF. L. Oswald * (continued). 47, 193 
AV lutte ade Ge Caine das Some odd VOMeis nal atoks eek eases abee: ee 766 
“Question. A Correction. (Corr.)... 702 


INDEX, 


White W hales.im ‘Confitiement... Pred: Mathers a: ccen sh4e oye oe ee 
Woman Suffrage, New Zealand Experiments in. (Frag.) 

Woodebucks, Operations against. (Frag.)...... Bhi uae ERS 
Wright, G. IF. New Method of Estimating the ee ae Sion, : 


ssrchimook. 7) ueatin, ams of. “CPiez ys <ctewees tie two hbase 


Yang-tse-Kiang, The. (Frag.)... 


Zirngiebel, Franees. The Teachers’ School of Science *...... 4541, 


THE END. 


6-40 


A a 


